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¢ dzdzts Is rfpydnvdzj H a@dzezd J 1 dzj Slstesnd B ud MEdr Htoyyd
fjtojdes BdCtetsyOmsdy d tBttOLBoOdd) BMOHSCte { to
i sdzv ML HO9 O] BSGE 5 Ho lzdgw d3d H dz' d3d L dzj SIstetsH C
Ldzj Sstetsdzdlsdud MCts2 Wy HYed fsBidu digg dizy dzd i@ze® bz O 1@ |
Bd L dzj ClstotsH dztsg sl OfipfmisHsty dzf §  d3d3. 1 OB dzt H Odzd ! 9
1 dzj SlstetsHOR (1 dzj Clstetsdzd L O tSHT ) , Wtstcdzd tctso Odzd J €
MtcOo dzdIsj dz' dgs MdzOB ©] W BdsBOasdeizdzdizis, ¢ QstsH BFOMMO
ftejorhOjls dLd3j tej dedzz®  slsj to¥ dBOMMr OdzesH O, yYlsts
9 MtMmlsOes fJtesHizCItso. | dzvw EZyy O dMmratHdts?2 3d dzj teC
OdzOdzd L tOMmlse tstey dzdze’ nf dzPtc FeBidhgzdds.d MEBY H dfsizls § tof o IS C
OdztsH dzgts | tcOfls €Ete jYdzdGiu 208 BHfcX@ sy H Oj kv ¢ OlstsH dz' o
otsH' ) B tgHTE ol Ouelf 5 i3 W ts toplletddOjHIs] j dals T o ftodt dzj CIst
BIdctcOQd2¢d fJjcPcimtcdo sHwis ¢ AU (OOHjdAfftsmdzj Hize M j
ste Odzi W Ste@OFEdNY g tod BJ dels Odz! dz' | L OodMmddisfilsd d3OMM’
tcOfMMisswdedw d dzOf tew VY dedetsisd f tsdzv ftoj HMisOo dzj dz
OdOdzdIsdyd MSddsd o Oy j dzd W dizd , an{ dks fE@Rts H tzlz 5 B M W
sflsddidL Oydd tojydiss { dzj ChtessMOYHjddY d sy dzs
fMtejH. [lsdgjujdts, Yt OdOdksecdydy 2 HJdMB OdzOdz BOM
Yylsts ftsHlseo jtey HOjIs Edzede jtemOdz: desfls: d3d ~@diEd L f5®© d
ftetsjSlsdtetso Odedd Sty OCIdy 7 1+ dzj SlstesWdL dyuyj MS da
B sOdzdzso d Ctdelstetsdzy olststcd ydesets L Octew L dzgj degdv o ts

AbstThics . paper i nvestigates the influence ¢

on the transport of microparticles and the for
by two copper electrodes. Egpeoil mentscekelre pb
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was varied from O to 29 V, and the interelec
observed at both electrodes (water electrolys
around the anode and comparattvebhy Weakdf obhbt

of operating regi mes, the deposit mass excee
incorporation of water components into the so
X-ray fl uor esscoefncdei sasncallwesd i mpuri ties was carr.i
of the effect I s proposed: anodic copper diss
cathodic water reduction produci ng nCeHalt eacntdr dHRe
regi ons; mi gration of Cu2+ and transport of
transformation to CuO. The experimental depen
and efeetdi strength caarle ypraensde na gpur ogxrianpahtie d l
expressions, Il ncluding a generalized model n
regi mes and esti mattirreqatmamna metreorcesesfeswater i s
i mbal anceserrvyeal $orolsi |l ver el ectrodes, support
results can be applied to the design of comp:
and for controlling secondary wiattieong.ont ami na

sdzs yjor j i dgplsls t®tisdzd L, d3d Hdzr J 1 dzj SlstetsHT fjtej
Bd sOdzdzse, ko j dzdyd ddd BOMMr MOHSEO.

Keywowdster el ectrolysi s, copper el ectrodes
precipitate mass increase

RMMdzj Hise OdedJ Yo jHjddw HAdMY jeMmdzy ~ MdMmisjd3 o
LOHOYj?2 WdLdSd d tdzjSlstesaddddd, ddzjsn j2 HfwOClsd
tcOLHjdzjdedw o jh jMmlse2]d. + dzj Sstesmddaelsj L © [ 1,

]l HOdzdzes?2 tcOBtsls] ttOMMdzOtcdo OjIsfmw BILOL 59 Oded |
fdlss j o2 9 SH J , f SH Hi2Mlseadj &3 BGlsdetsmdlIsj dz' dzts M)
MSLHO O @IBcets d3j Hdz" d&3d 1 dzj SIstesHOBd. [ MtsBts] o dad i
fesiedh, MoftesesyHOsNdn §jtejdshn vyombsdy, d d-=
1 dzj SlstesHOR, 9©Cdz# yoOw tcOdzjj dzOB dzt enzjpelyp t§C G | Qdgts+
d keojdduyjddy &BOMMr SMOHLO 5 MeBfdy dds M ¢l

redyjddj LOLWY]jdd ~ yYOfmlsdy, HdMY jtcedtetse Odz
otsLHj2Msadw ftoddztsy j dzdzsets L dzj SIsted yd MEBsEets f sdzv ,
)| smdzts o § w9 dzj dgd W dzj y dls 1 dzj SstesilsOlsdyj MS s
Ldzj Sstedyj MCHBdZEOWBYSH, st toj H j dzv dzdzr 2 d & zdz' fy, d
ftoslsdo s sdztsy dzts L Otew y j dzdztse s 1 dzj ¢ IEdedzH P ) tg jj H fifjldsee jz
ftosf steydtsdOdz dzO o j dzd qu)ff dzjdzOlf @t i Ezdzte BB E o €Y (25 §
9" Oy OW Mt Wizdzen Od3j dad Grez'qdE HAdEzCh tists sz MejO o dzj dzdetsj Ho d
EmStstew jlsmMw B MOtsdz) ydets. s otej Bjdej B o BLFed S O ks
fstesyHOj &Bsj owLSd®d MdkzOR] o N dHSEMIS. SO fte
sls cjtB3jstedyd M¢dn §OLOBjIstetss MOBI~ yYOMisdy d
SBEOLBd, HehsdcOjlsmvy Efsts2ydot] ©Oo dtso j fjdzs
fsMmistw dadzts? 1 dzj SltesWstejsdyuj MSs2 MStesms: & .

UMlsOdzgs o doh OW MW  ME s te)ushf ks Hij diz § KstEy W s fsus @zsC j dzd |
dJy M tdjShtedyi Médd L OV HIBR Yyomisdyr d ddasj dzipd o
d OOk steOdd > dHC Bifis g tafz chfRdsts 21 SWBifjls U dzS te j Is dats
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MistesMls! fowhiis s stydsdoOd &z0 L OWvHE d dOf v
sls owLCtsfMisd MejH' dd ~ROtOCIsjteds » dzddgj 2dzr = tOL C
tWHj 1CMYfjteddzj dels Odz'5d'.rn dMdzi Hise Oded 2 [ 4,
[HZOCt o toj Odz dg¥ 7 MdMmlsj BOR, Mt j ddts §ted dzC
tcOfmilseo stc, dzgj sBatsHdBS Eydlsr e Ol! M kzlsMmlsekzs h dj 1
Mih j Mise j dzdzp Hptalgdiv'ls,! fiEtnils O tcOMmilse stc® d Msilstsw dzd |
Mot BYjtejH!, GlteOYOjlsmw dzO  jtej despy yYyomlsdy d
[ &z ftetso jHjdedWw Btsdzjj] CcdzzBtsCtsets OdzOdzdL O ff totsE
o tBdzOMIsd WdLde¢d, {dzjSCltesnddddd d StdzdtdHds?2 -
VtcQodzj dzdw 1 dzj ClstetsHdzr °» )] OC f fHazs 2 dz@ dzdzj dzfz® g tc O
sfdzse dzs?2 toj OCygj2 wodw jlfmw 6 dhdjldegj:58%jHd M

Cuy) Cuptsfdd + 2 (1

[HdZOCE, o L QoHEBHEBEKE® s Ok ydY Hekzcdr Odd
Hiekedj tjOCydd. 1 Of tod dsf tiedets of tedfts 3 dzAsdzdupdie(O L Asdats o goH
Cod3f dzj € &3 HO:

Cuy) CHo BH dzCUuX Il S|H o) + (2
d dzd
Cus) Cto&H dzZCuCIl § BH dgy +. 2 ©)

I hjasyds? MtejH) CdMmdjdd) &iHd dBsyjib §ie
CdHesSCMdHe d3j H(]:

Cug) OHoAsH dAZru ( OB) et .2 4)
d dzd
2Cl] OHoXsHOLTuU IOMH+Q) e+ 2 ©)

vudlsr e Ow, yYlbsts o Citsdzlsj ¢ fybdftsygus] frps@taf diftafdss’ Qjlsot R
dZOrsHdIsMMy o HJOfOLBd] MzOBSSdmMdAzsets Hts MdzOB N
OdgsH] Wwodzw jlsqw E@BIcOL 59 0Odzdj dtsdatso

10 Bj Hdesdz COltsH] (6Hi f t6GPfUSH] D tsetnfipiPlsiBsdztsiaj o
LOsadmpHEOg o stc® d d2Odzdydw o tmiisOdzOe dzd e O h d - MW

Il Cdmzsp Hnegdps o( dzts?2 toj OCydj2 wodzw jIsipw o tsMmils
SBtOLBoOdzd j B3 COL stsBtcOL detsSEts 9 BHBGSH O

2He 6Hdzg, H cI) . (6)

I dzj2ltcOdz’ dets?2 dopmH "Gy deteB 2 Mcj OF ygJj 2 wodzv jis
orsH' M BKOLBoOd] B cOL ssEis@asdEcts 9 SHStGSHO

2H YO( et B () OHoaAsH dz) . (7)

sOCYi, Jfmdd o w©wOMise tte ! |1 M kHsilzdst solds fditsdz dz0Od
COlBH] HE ) sOdzddyj MSs2 &jHJ:

Cup st dg, €u) . (8)
Clsd {dzjCltesHdy j] ©jOSydd SCOL" 908k L dzOydlsj dz
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RL 034 dzj dzd J C tsdzyj dzls tc Gsfdddfizdz tsdisgeH d d3jdeOd : OdztsH
Ctsdzyj dzlstc OCditp fotOdgtiser stcj oBdzdL d OdetsH O.

RL d3j dzp tled gMis Odetso dzj dzd j o tSHT ZO COlstsH,j f-tcdo SH
odzse, PEweddrd COSBHO. Ckt &syjls oddw B0 L C

[BlcOLBoOdzd] cCcOLBtswPdzfiztzd s otSHBESHO: dZO ¢ Olsts
fitjBi"doOddj wOMsotsted oBddLd ! djSkesHO d o dd

I SL By desj MOy Hj dedg BEz@ s &S 1) 6 g G aisitzHetl € Ol 5H O
@O dzd yd dC ufiEdets e sz h 5 ©ls OdzsH O, BBy jls oMo GH

CuptstdPHsEadfu( OB) ( (9)

Clss d3sy dIs BT Isy tSHddd dqL SR tsdd dzstse tsMOHS O,

1 sdzd d30dzedj {1 Isdm GMdeso dzr = { dzj SIstesadd&3d ud M& dn
HdzZw OdzOdzdL © ftsojHjdedw HdMYy jtemdzr = MdMmisj ds o 1 dzj
ndBdud MEd2 MeMmisOs tcOMispoHyte & salaydedialsde Oy dzf ¢ ls/tistelziste 9
syjtejfHe j,H jwszv jIs L OtwWH d MlsOB ddz' detsfyls B CtesyOMmls
L dzj CSIsfe®H On

) Yyomlsderfddgdedc O 1 dzj ClstetsH dzr - tcj OCyd?2 sfdmr o
Asdz! di3j O, Ctsktster j] LOosdMmwis ©B.1ITjtcj dzOftewy jdedW dz

LicOo dzgj dzgdwv BOMMBY jtej desMO Eydlsr e0sls HWWELJ®
tcOMmlse stej , odzdww dz0 Cwdzyj dzlstcOyd tcj OGJ dzgstse Iz
6 OCYHQ@]

[ dzv sfdmnmoddv HBOMMY jtej dzsMO doodztsea o 1 dzj Clsted
ZtcOo dzj dzd W1 dgQdecdgnls ©

[ BH J dzd d Lpdkiiztleg e W Zydilsr 9 Ols! ftetsdL o sHOHD® o ¢
tcjLikzd IsOI] 1 dzj Sstesaddizdd yd MSdr wPOSYJ Btsef g R BAH W
dmf sdz! HER Odasf s d&sdL Oyd d f OtcOd3j Istets o ftetsyj MmO
otsLH]2Mlseadw, GjBA3j stedw 1 dzj CIstctsH 59 ) Hdzw HEsMIsd >
ddzd t©OLHj dzj dad Vv .

[OIjtedOdzr d d3d IstsHT

ltesBlz fdls! jots?2 eoBHT GBI jdBsdz 1 dz ftsd3j Misddzd e
9 dzjj BjHA j 1 dzjSlstesH'™ . 1 jtojH ftsctekzyjdedj d3 o ¢
oBHB2, 0O tMisOkSd otHT M 1 dzj SstecsHise EZHOZddzd Wd

] 1 CMY J tod d3d dzls On fm d3d Hdzr d3d 1 dzj SIstetsH Odzd , i
ftsHCdz¢ yy dzde” 3d € dfmistsyded C -2l 5™ dfdesie tsd Lad€)fdmivdad)
BdyHE 1 dzj ClstesHORRd Bls 5 @33 His 50[] HYB |dzOB dz¥ H O dzd M

] BtcOL 59 Odzd J CGOL tsor A fkzL " tc! S5O dz0 tBBdn 1
L dzj ClstetsdzdL j otsHT . 10 COItsH] ftojddiizd § 6ffgezfs thetdets . o

ddesHdz" 2 BjHdzr 2 (O OSYJ MmMitejBtewds 2) 1 dzj Clste
9" MosBBYHOW 9 otsHEZ dtdr dGjH, BlSHOsOW 1 dzjClstets
fJtej dzsf dBOISJjedOdzO OdesHdzsEts L dzj SIstetsH O, W sted3d to k2
dzO gy Iz B ds 2

[ smilsMlsod] LOMRIIsde » dL BB dzgj dzgd?2 dzO CObBH |, ¢t

ve J dzdyd dzd 4 dBOMM sBtcOLBo QoM jesmMwy BMOHCO d3j |
Z3OMMmr OdzsH O. O dZ2Odzsedyde 2 1 WWjCls dzOBdzt HOdzZlW ff
GHJ kojddyjdd] d&GOMMr MOHCO -B' dzsB fzj J Bis@y P) L dz
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Clsd dzOBdzs Hj dedWw ECOLTM 908l dzO Ists, yYbts ftetsyy M
fMdztsy dgr d3d, yYyj B3 ftesMmists 1 dzj Slstesn ddB3dyuj MStsjy tOMmlse s

td L zdz' §®asfylzy H § dzd J

t sdzr  tdzf CbtesndBdUIMEdn §JlotsyinBsa d d3ts diits toel3df @t
1My Jjtodd3j dzlsOr S dzs yjoky totsdzr o dOBEHOj B -~ Woi
ftedosHdls € L dzOydIsp He' dgtcdf ! dia] Glsdejsaedizr & B ZOMIsw & |

ltetsyj Mfr dz@0 ¢ @O lefstsgdi- sHdls otMMisOdzeso dzj dzd i o
o SHEBStetsH O fd Sdimde,s SN d3d tolz W € fis jsdztyf wedfbo ts H i e j " Hits 16 1 &z,
pthBdzdLd COSHO Bty jls ftojfwismisoso Ols! ©MOYHJ ded &
$OltsHE f§tsH Hj2Misoadj d3  @yT st dj figksHphs Ofcassdridz) diag dats
BiHd HB BjlsOdkeduyj MSsets Memistwy dd fdgygsislszo BO s
o tsmimils Odzts o dzj dzd W[ 200/H." dzO § OISBSH J§

Il mMewLd M daj tsesd toH didysidy lsiad s o dzd W dzd W MsMlsOo O
Ldzj ChtesRididui MSdy ftesyjmmr o dzOyOd dsd3 5O j
9tSH' toj dascgj dzsW dzztstej My dalsdze” o3 3 ssHw®&sdizdigj L zdz! Is O

v OB df yo
MRIRY[HSRE "wJuauvol 1TrRu?2rlI s 1] 3

nq’d3cf1 [ OfMfse O ¢ sdgE [°Hz lrs

9

stsdzyj dzlstcOydw A
ftodfmbklsmlso ks h

[ Ote Odzj Yy 0,045 0,1(0,5)
[B&zdBH] dz 0,007 0,25
SsBOd Is 0,0011 0,1

1 Olsted 2 112 20

s Odzq 2 10 0,25

I OdzOH q 2 0,0031 0,1
1d¢CJ d 0,02 0,01
M s 3 0,05 0,5

vydlsr e Ov ftej HisMIs Oo dx lztzl PO OO daff L d desEE BZPYyd &
1Isdrn {dzjd3gjdzlsse dgjdajj 1 BECAB, vyt 2COLro0jls dzO
fsmisswddd, ftsyjmm (itjdsmMO §sH Hi2Msodjd !
slsdzd yOls! mMw sls § jtoj dets MPOfpldscflzaj:j SCtolzf dz" = Iseo jtoH'™ n

esissY ded § 4 k' dglsits oy OMmisdyr ddi3i s OL Bj 6 d3j da
Bisdz! h ddzlisots EZCOL Odzdze" 7 1 dzj o3j delstsea, o jtosWisdsts, f{ to
By 2Cdr StdzdsdHd = yofmlsdy. Gt L dOYyojls, vyt
Ho dXJ ded § &3 dusQifped . dzO dats

1 OteWw H dBOdzfplHd siisC d Mdze s fblpls Getdizs o dIs j dz' detse s ff sk
1 Of ted d3d te:

[ Ot Odzj y ®ctsyjls fefimkls Mbddnp®ds' L Oo i ssmisd tsis

[sdzdBH jdz o dzgj2btOdz dgs?2 d hjesyds? MejHj 6
d3ts dzd B HMOS@s 9] () -

stsBOdzi Is By jls dzO- SKCHIE ' dgw | o . W stcdzd (tsdztse

10ted?2 d SOdd?2 { tod iragi ldiptiazids jSISOfls of jCsdgtes dz'

]l OdzOHd?2 GBtOLEZjIs VIOOL dzd WO Hic. Jsdad L Op Hd)d dzts M
¢ dMmdzd s sdgfmE® dzse dIsj dz' dese s ff slsj dzyd 0dzO.
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1dCjdr B ydes fedmezMibolzjls o odHj S Oldsdo

Mt GrEsy NEM j Miso so Ols! CE ®¢ (SSHAwindztipte j HG DD, d dzd
Cr 220 N jdztsydets?2 MtejHj) ,pHI 509 ffizd 5 fipls Getiztisdsd Is j dz
fslsj dzyd O 0.

Cozj St Gt Oy W ( Ripded®d v  dgelj rt@@add Vs ds 1§ j to dzts
Wodwjlstw dr Hodxjdzd) YBH Hj2Mbodjd dzj Clsteduy
COLtsHE, TG OdasEds.

Cdzj ShtesWstejL (H& Lisdapbgbaan | yoksgyds' { odf
RZOdstc OL d3j tedz" 7 S tsdzdzZsdH A = yYyOfmilsdy, Bded OS] B
sSBXZzOH Ot Is s jtorndesMisdeg" &3 L OteWwWHiSd, L Oadmwhddz s

Idzdwdzd § € tsdgusjoagigaaOngdddd (st toj HJ dzv j " = L dzj d3j dalstse
d SOddw, wldshdlsjd dts ddLSdj. Cbt tLdOYOjl, 1
B dzd 4 L dzOydlsj dz' dz" d&zd, dets daj dMmMEdze yj dg@ . | Olsted ?
EyoOmlsotsoa Ol o . jdj&OfMj Csgyj BBtcOYydY Htozedr &k
BBy dz' " jdsz o C dzOHEZ © B2 jtoj desfy L OteW H O, dzts ¢

L dzOyd d3" ds.
Cdzj C stctsdzdf tc d o Ha®O A5y jldzdiddzj C stesdzdL o BH'™ dzgj L B J
1 dzj SIstctsH 59 , ylsts ftedoejHjls ¢ SBtcOL 8o Odzf Ho 9 tSH (S

ftod! dzj CIstetsH dz' ~ sB dZOMIBEY J Is rR B deipbzd § dzdets i s9 dzd
mMh jMsesoa Odzedw d L OtWH (tsdztsiadztsdgjHld® BdztaupO M is@ Uys OC 3 J
FdwwiziCddee jo- fieheigs HodyjdedW YtsH Hj2Mbseadjds ¢ dzj ¢
CsdzdzsdHdzr | yoOfmlsdyr BEHEIS fJ taj@3ictdsH dnivdzlea @ Chsudgusi
Ctsdzo J Sydd (97" LoOdedzts? { dzj Sstessmdi3dsmMsd, Isj f dzser o3
JYyidzC o {fjtoj dzsmMO Hdzv . CsrOdglddsdi dz’, ¢ K1 ¢dzj d§jodpls s |
(9 tcsweskliziis) )H:9 d 6 Ols+ MW ¢ COIsBBH Iz. 4 Cstotsmis L Oo (1
CdHEBOISOYydd dtdz0O. Bla dzstgdetz@H @3 s Oezdzin ts € 5 20 daff tsrdd d ¥ d
(MoO | CrQMQO,jlctsY MuB)o,j to(sV isidasi s Ho ¢ Old 'OffrOH § 2 O da
KOt dgtazsO Mizh j Milse tso Odzd b Hin d i didtpdzel Ofy thfidn@ftists otxflds § dz
f slsj dzyd OdzO, Celstster § dBselkzls dLdijdwis: mw o sy f
Hody Jjdedvw dzj sftcjHJdzj deder d3. J ded Bsclzls dzOC Of dzd o Ols
l dzdvwdzdj € tsdpyQlsisdc20y@d )L 2 d 3€ Oazcg? ( b O dake / BHizdg3R) s
smdeseo dzr @3  j toj desmyd € Oz 1d @ tc visHs@ztsdn d ts @ fids alastc p r dis ¢
Jdzd BkHEI OCIsdeodzs kyOmlse tso Qldypls Cedz o t5 YVjiddy fits j® dzdzlz JCCOIL
V, Ni drn CEBdzyj dadz@OQdle Jdz! dzts dzd ¥y 4 . Jdzd BRZHEI ] tc
Ldzj Sstedyd MEtsets fsdzw, dets dm oS dzOH o tBh d2 fjte]
JHAZOGCts dr dROSCtf dzj dzdd dzO L dzj CSIStetSHOR HBBYJ IS e H
ddzd MO HJ ded V.
10 OdesHy ftesdmMratsHdls tedMmdzjdedj eoetHT, fHtedotsH
9 SHEStEGISH O, Yyksts MsLHOjls CdMmdzize mMtecjHkz eBddLd ¢
tcOMmMlso stej ded¥ BJHdsEets OdesHO 5 toj OSydd (1). [HC
ECOLBo®Y b, ybts sMOHtE Mmistsdls dzj btsd ¢ dL o
weodzw jIsfw ~nd By ME sy oL OddsH j2Mlsad | dtsdztseo  d3d +
L dzj StesdzdL ©. 1 CdMmdzs?2 MteiH] dtsder BIHI Bsckls s

SCHdfr cdHEBCMdHT , SClbster j ®sckls SR H.0lsy O & iz
SBLOLBoOdzdj] BCMIHO BjHd Bsyils fsdmMoisHdl! §
2Cu2+ + 0_2 + 2H_20 Y 2cCu (11
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[BtcOL B9 Odzd] GdHteBECMdHO d3i Hd o tSp HEB zdzes d § © dzts 626
Myudls HdWWEZL ffds dashH to tsCBfefo. ¥ h da MY dzO € OlstsH j

Cd*™+ OHY C{OB- (1.

1 € dzs yJ ded J§ CdmMizstesHO  oBHBEBHO dL 9 tSHT )

oj dzdyd ddd «OMMT MOHCO (5 MicOoldiid st dikd dzlis G gzt
] L zdz Us@dsd g Bsflsd dzOf tewy j dzdzs s ¢ dzj Slsted yj MS s
L dzj SlstiesH O], WomjdedigOo dzj dz@ o

v OB d2f yo
10l RrReR[ Juu? [ouwe3 [rr U vl duegubpchbrRcrv
Slrsvtdrody®l rerp vl fdymot Ry s UJrrirff a rRIR

[ OMMO dj Hdds { OMfMissiydga | Of 6™ 4 § dedetsfyls’ ‘fdsjddIs tgq

0,88 2,0 11.76
0,66 4,0 6,13
0,48 6.0 4,25
0,39 8.0 3,31
0,32 9,0 3,06

RL uvOBdzdyr 1 odHdets, ybts f ke jdzdyjddj dz dzOf tow
Clts EZCOL"90jls dzO0O B©BtOIsdzzt L O dMmd ii3sMmlis: BBy Y HE
Zdsd dz' h jdzadJ d3 dzOff tew 3 j dzdztsfilsd  dzj Slsted yd MSsets § sdzv
ClstsL dzOy0Ojls, ybts yYyjd3 d3j dz " j dz2Of oWy j dedetsfylss + dzj €|
4 ko jdduyjddjd twoOmMmistswddw dixHEz 1 dzj Csteyrddizd d
f sizdese s OdzOdzd L © f sfls tedg@ fizh ' to® Y o] Eats Kt© ) i 1) SRz &= d
U dzjelslst Od3d  ( t P dety S j Mdjdzisdnistdd uJ i s e & gz dgy ( t d iz dat

O dzOdzd L JtezWw H Odzdz j , ftoj HiNls Qo dzj dedz" j ZzO0 t dfmk
sBtoOLEZs M jeomMmy( GHNOES @OMMIssw dzed jd a3 Mk H dziz ldap ts i
ftcOCIsdyd MSd dzd dzj 2 dalz s oLOdd@sMmeaw L ! . Clsts dzOB dz¥
B tsL dzOUJ deddis® | odzdla@Pidis? Of ftesCmdBOYydd. | d3j misg
L Od3j Is dzr dzj L dzOydlilsj dz' dz" | tslsCdztsdzj dedw + Syt j tod dsj &
] sSHBBB A" J] t©OMatYHJdY &sekzls BT Is! 9" L 9 0Odg ndzlz y |
dL d3d tej ded 2, dzj ssydesfgls dz@dzd it g B3stizfs b sSizster 7 dzd dzd dzd
dzj B' dzd BlstcOy jdz@r o ©OBRBEOR fHtetsMmisj2h j2 dzd dzj 2 dzts?

RMatsHY L or"h jdL dztsy j dedzsets, dsy des L OC dz¢ yd s+
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m=1.-201d (1:

Clsts ESOLT 90jls dzO0 Ists, vylsts yjd Bsd hj ©OMMss
s d HO JWsyu d 2 € J§

LW duijMSt] ftjHMsOodiddj ©jLbkd sOktse (1 dfk
dej dzd dzj 2 dz" 2 SOwLOCkjte MowLd, fwsWodvsh Mgy djtH
ftod dzsy j dedzts?  dzOf v ¥y v dedlas B4 ¢ Mz Sted yuj MS et § sd
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)| dzOy O dz! dzts 2 sB dzOMIs d CtlecOWd¢ O, Mstslse jIsMmilse z#
L dzj SIsteduyd MEsets ff sdzv , ZOBdzE HOJ Isqw  wigCts orf tcOY J
sMOHC O: COYHB] dzgjLdzOydlsjdzv detsj ftsorh jdedj dzOff tov
o jdzdyj ddiyghEeasd o fOHOE N jés o jh jMmlse O. [ Hd&OC s
fteilsjtefjoOjls dL &3 ded ded v, d fted HisMisd >y § ded
dzOff tow 3V dedetsfisd HOdz' dzgj 2N d2 tetsfls 30 MO ¢ ddh) O E OO L
nOOCIsjte GCtodots?y (tetdsfigsjtc jfsd@Q dsdz o2 o d H, Yylsts moe dH
L WWjSIsdoadesihisd sy MMO fted or MsCdma L dzOyJ dzd W -
dzj dzd dzj 2 desfyls*  d L 2y @jodi=iad i Qe g ) die@effifds'cy.J dzdzts yls d 4
o jeWisds, fwdosHdl § Ekfddjdds 1d&jSkieshlsolsdy]
Yomlsdyr MOy HO]j Bsects ojh jMsoa®. Chkts d&syjlk Mfshs
yomlsdy € 1dzj ClstetsH Od3 dfizgd & i ddgOHdne O IS fip® A . (7 9 Q) dggdHuy
EMOHCO ftod of MsCdn L di@ugrdzdditsy jdsO firieovdiH] jdisdztsd Isgls o s
CoCadBts fsyj MMO, ddddlsdiksh jes HOd dagj2h jj ko
HeMisdceOl! MW fwjHjd MSssmisd HsMsOaSd yOMmisdy !
ftesyd Mipr (20 tedd3j te, GE8@®OFEz] sigPlpy " &z e § d EMP B d
TOEOCljtt LOodmddishisd SOLT 90jls &O ks, ylst d&j "
fesmiss dddj2dzs) oLOddsHj2Misad) M 1 dzj Clsted yy fi
W OCkser, kOCH) COC (GdwsYs®Oyd" ay@ABdkd] #§§did]d

v ddzd y j GA: Atafibution 4.0 International (CC BY 4.0) 36



18 dzdzj dz Bzifdie © € 19 BUledfin of Science and Practice U .2 1320%

https://www.bulletennauki.ru https://doi.org/10.33619/2412948/124
m, rp
1,0 ®|11,76
0,8 ® 6,13
0,6 ® 4,25
04 @ 3,31
0,2 ® 3,06
o] 2 4 6 8 10 12 14

@ E, B/cm
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L dzj ClstetsH O &g

L0 dS LOadmddsfiisd ftjHMsOs dj dzdzr 2 O ted flkd
W st dskz dzr

m= 0 .+07 B-D . B’5 (1:

1 sdzeyjdedz" § tjLbkzdz sOIr MoadHjlsjdzt Mseaksls & Istsd
sSMOHSCO dzj f sMtcj HMlse jdadzts STt jHJdzw jlsmw yjdzr &3 te
Colsster » dzgOdBtsdzj J L d2Oyd s d@gd weo dzw s Isfqpw  dzOf toW 3 vV dzdz
sOCy j sMmiftxOdzils o j dadzts § tcOmMMmistsw dzd § @B Y HE 1 dzj ¢
LSy j ed d3d dzls Odz! dets? EMmlsOdztse ¢ § .

g mr &zOw ! dzgO@ tcOdzgjJ ftedo jHY dgde" | Wstedidzdzr (12)
mMdMmilsj &3 , sB dzOH O h j 2 OHHdIsd o dzr d3d Mo s2 Milse Od3q ,
sBBNY dzdetsj] OdzOdzdIsdyj MStsjy or Oy jdedj, YtsLotsdzwsh
BOMM"T GRIOHESE ScHsdgs o to d3j dedzets Is 1 dzj SIstedyd MEtsets f t

m=0. -850+ . B-® . E25 (1.
Cdzj Sstesad B ud ME 5] MO HJ ded § &34 HJ ftej HMIs O
CjLbd OIdo dzsls! Cobteses GfwjHjdYjlhy Moo ¢

CdWdekteOydj2 1dzj Sbtesdzdlsdyj mMSts2 wyj2¢d. 1td d
L dzj SstesHise , o Haijdaflap] dff d tOMMmistswdzdw d3d Y HEZ  dac
fded % § ded J§ L WWiClsdoe datsflsd ftesyj MMO tMOYHJ dedW.
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SYSTEMATI C ANALYSI S AND ECOLOGY OF HERBACE
OF THE FAMI LY Rosaceae Juss.

EBabay.evaORCI-D0 48 7@K 6 , Ph.D., Nakhchivan S
Nakhchivan, Azerbaijan, safuraaliyev:
EAl i ySeyaNakhchivan State Universit

Nak hc,€Aizwevamas k @ano v meShg@g@nmanoi el ch

HRBU[JOQURY[&SRE OV ¢fROR®I FlsdUAeuv3im I ry [
g [ [ ByURops acleaes

E1 OBOjORCHD:-00NBI® 7¢6QdzH . B JBdz. dOEZS, 1 ORF
GtsmkzH Oteise jdzdz" 2 bkdzdo jtemdlsjsaf ¢r aalObye v Otz 9 »
Eodzd juo @ 1 Oay" 90demC 2 cetsmizu Otemlse j dader 2

G. 1 0RVYr 9 0dz, a$k g tce O akG@mag el

r®c

AbstThetpresent article investigates the he
di stributed in the flora of t he Nakhchi van
assessment of these species. Basesl amd tthlree ame
original field studies, a total of 40 herbace
were identified and studied within the region
Potent il 18t alpel eLmis,| | 22 s p eSciibebsh LGleiogam ,tFPahd pendul
Mill . The remaining genera are represenilkda by
family Rosaceae is of considerable interest
ecol ogi cal i mportance. The results of extensi
diversity of herbaceayps tRodadee amg dtdd xea mosu nd lagd e
mountain belt,e aardd i @l gihree sadomd p,i nwhi |l e t he |
mountain belt. I n modern botanical rese-ar c h,
geographical and historical syst ems, t he ana

clarification of distributiomfhéaheabpctypgpessap
family Rosaceae were classified according to

(7 species each), WesAterronp aPtael naee a(r6c tsipce cai neds Neoarct
(5 species), Near Eastern and Northern Irania
and Central Asian areal class (1 species). F C
According to ecological group classification,
species are mesophytes, 35% mesoxerophytes,

xerophytes.

O dzdzs s ONEG Y HMIsOo dzj dzSls tc®h o Bp@ g d3d 2 Mlso © { tsL 5y
( Ros ace aleztBHuGrsu')eo Odz s 52 ¢ o Is s detd tiztdzis 2 4 G tpdind clzde g d g ¢d
OdzO0Odd] V.o dzffdetf s OdzOdzd L Jtetso Odets 40 IktwwOoawdadMmlsr =7 o
Md &3d 2Mdswadcde a eI 7 odHtse BlsdZBHr sMmtvi, 19ldaBis® ZictsH Iz
Al c helmif,isl 2 T&d He@GHiIOP & 1. Gea ElMdFi | | pe M Unlls Odz! dz" | tefs
wo dzw ¥ Isfw BsdzsIs d § dz" d3d d ftjHMmlsGgjdzjRiRodsEmdzdds e
ftej HMISOo dzW jIs L dzOydilsj dz' dzr 2 ddzlsj tej mE SPSM M dsusd off
1 Cdzs e d yj MEMH0 dats 8 dzg dzts Yylss dz0detsdzr M jJ odHBO 5
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ftejHMmlsOoadlsjdzg 2 fMmjdsiqanlsy B fgPEadzy O sfHBchiscts § W
Mz Odz 2 MCsds d Odz' f d2 MC tsd3 dYi BW @Y, dzj IS GHSAS dAS@E
Msotcj d&3j dede" 7 BBIOddyj MSdr dhifdzj Hso OdzdW R s
o] CodemstcS ydfse®Odd S B8Cdr d dhmbssteduyd MSdn MmdMmls
CGjdzgj LdMO oadHBa, O OCY] ti@®a dzeddallk' § - oRpPaey aOdig adg :
B' dzd tcOMmtftej Hj dzj dz' fs OtjOd dg" 8 § &zOMMOdB Mmdzi
BOZSOL dDIsmf s 7 odHte ), L OYOHMSY Odj OteCIsdyj M d?2
COaCOLMEd2 Otcj Odz! dgr 2 S dzOfMmfM (5 odHte ), f Jjtoj Hdzj
(fs 3 o9adHO), 0O0dzj OteClsdyjmMeéd?2 (1 odH) d Mmtcj Hdz
9dJHO Otj Odz' dz" 2 Isdf BHtcjHjddls! dj EZHOksMm' . 1
stcOQo W dzgd Misr 7 o Riotsa sigazz N gy © ¢ dF 1LCts Wag jlsL O, ) j 3tcBA d
571¢ CMjtosdzj L W Iscofizy to tSWEolsi @3 Cdy j 2B W d Is O 3.

KeywoRasaceace, herbaceous, systembhbgccalnaiy
genus.

sdzé yj o jRofgcaseePe v dzd Mis™ j, MmdMmisj sOduj MSd2 Odz
I CEdseduj MSOY ckff O, tsH.

The richness of the flora and the diversity

rel ated t o i tsgeogmpbékcalhystcakturehi st aei csa
devel opment , and its f or matriiosnt iwn dreergitomes .i nrfhl
region within the Caucasus ecoregion along m:
conditions for the devel opment of a high | ev

ecol ogi cal aanddegteeorgnmianpahnitcs s haping the struct.
vegetatilontdhevdror mati on of the existing flori
pl ant communities, rReopraadsarmst.at ipvaad icocfultahrd yf ahnei
a significant rol e. From a biomorphol ogi cal |
ecol ogical amplitude, represented by trees, s
are widely doshrnbhtuedl unaddr chl tivated condi't
and marshy habitats, constitute the main ecot
Rosaceae occur with higher frequency.

At the same time, within the regional fl ora
t been comprehensively inv-estéegaeddmenxnear.b
udi es, the systematic position, ecol ogi cal
ese species have not been sufficiently summ
e actual role of thea.family within the regi
Il n this context, the primary objective of
stematic composition of her baceous speci es
omor phol ogi cal and bioecologypabk ahdr adtaesrsi
stributional ranges, ecol ogi ©he gesubss ahc
ntribute to a more comprehensive scientific
ora and per cdovaisdes o orrelfiuabulre fl oristic and ec

- =+ (<
> T+

0 O T W’
— 0 - -«

Material and research met hods
The studies wer eiZMNMS uicnt evda rdiuau sn ga r2e0a@2s4 of t |
Republ i c. Di fferent | ocalities of the region
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was |toapsuebdl i shed | an@&m@ait ur ealsodatca&® sobt ai nedhdur
herbaceous spaRoisaswemfe tshed efcamidl yas t he pri mary

During the research, generally accepted fl c
wel | as phenol ogi cal observations, were empl o
names, and the consideratiamroédnomendblastedr
publ i cédt2ilans [ 4

The determination of geographical el ements

were perfor medcahheanersd iphAd@ pto® etdbs eb@.e i Pho [1i38le.ni er
Recent taxonomic updates wWoel adbbaomd abmlisiar
(https:// about .. worl dfl oraonline.orgl)

Di scussion and conclusions of th
The conducted investigations and the compse
indicate that her bac e oRiss aroeepareepsye nat adtiisvtei sn cotf pto
of Naéakhchivan Aut ondmouhsasRebpeuebn iecst abl i shed t
within the regionald0flspreai ase beé.ghesegtsdpd c®e
predomperaenhyal h ernlda aeg ceu < hmlrarctteri zed by a h
di verse ecohegi ddle cgmsdietmad i ¢ anal ysis of t h
RosaceaeresedipPd bel ow

Rosaceaduss., nom. cons.
1. GenusAgrimonialL.
1(1) Agrimonia eupatorid..
2. GenusAlchemillaL.
2(1) Alchemilla amictaluz.
3(2) A. epipsilaJuz.
4(3) A. erythropodaluz.
5(4) A. grossheimiduz.
6(5) A. orthotrichaRothm. (A.holotricha Juz.)
7(6) A. persicaRothm. @A. axyrepala Juz.)
8(7)A. raddeangBus.) Juz.
9(8) A. retinervisBus.
10(9)A. sedelmeyerianduz.
11(10)A. sericataReichenb.ex Bus.
12(11)A. sericeawilld.
13(12)A. smirnoviiJuz.
14(13)A. venosauz.
3. GenusComarumL.
15(1) ComarumpalustreL.
4. GenusFilipendulaMill.
16(1)Filipendula ulmaria(L.) Maxim.
17(2)F. vulgarisMoench E. hexapetaldsilib.)
5. GenusFragaria L.
18(1)*Fragaria magnarhuill. [F. ananassgDuch.) auct.]
6. GenusGeumL.
19(1)Geum rivalel.
20(2)G. urbanumi.
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7.Genus:PotentillaL.

21(1)Potentilla adenophyll@oiss. & Hohen.

22(2)P. agrimonioidesieb.
23(3)P. anserina..

24(4)P. argaeaBoiss. & Bal.
25(5)P. argented..

26(6)P. canescenBess.

27(7)P. crantzii(Crantz ) G.Beck ex Fritsch

28(8)P. cryptophilaBornm.
29(9)P. gelidaC.A. Mey.
30(10)P. lomakiniiGrossh.
31(11)P. obscurawilld.
32(12)P.
33(13)P.
34(14)P.
35(15)P.
36(16)P. supinal.
37(17)P. szovitsiiTh.Wolf
8. GenusPoteriumL.

pimpinelloided..
rectalL.
reptand..

pedatawilld. ex Hornem.

38(1)Poterium polygamurvaldst. & Kit.

9. GenusSibbaldiaL.

39(1) Sibbaldia parviflorawilld.

40(2)S. semiglabr&C.A. Mey.

The analysis of herbaceous species of the faRdgaceady genera in the studied area is

presented iTable 1

Table 1

ANALYSIS OF HERBACEOUS SPECIES OF THE FAMILRosacea®Y GENERA

Genera Number of species Percentage of the total (%)

AgrimonialL. 1 2,5
AlchemillaL. 13 32,5
ComarumL. 1 2,5
FilipendulaMill. 2 5

Fragaria L. 1 2,5
GeumL. 2 5

PotentillaL. 17 425
PoteriumL. 1 2,5
SibbaldiaL. 2 5

Total: 40 100

Based on the Thotlteh ¢glr @estemdteidpli @®domi nates i n

richness.
mo st

second
totallThe

Specifical Fy] i pdp td@dewine r, aSamd 4. diaa e

Thilg gperacemnudhBl ih®s dfort he totaTheaeun
r eAplrcehsedmmit | ellddi @réencuosr diesd e g peXx.€¢5%% | nfg t
remaining genera are comparatively |
each2repr e

SspecieerresyWnafi nghd ot ot.alT hsep Aggai neasto A i andré u

Fragéari PoanelLiumr e

i mited

monotypic anld sepaecchi .eissl { e por!

di stribution wit hniaor rtohwee rs teucdoyl oagmataa | i ¢
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specific associations with cert aiThabplheyttioe ogearo
Potentilpre@domi nates in terms ofl7%pexrd@ces umrthir
fodr2. 5% of the totaTheusndeonodf mespkice keplme,b bwait teld
13 recordedeppesde®®%iofg tThe tretmali ni ng gener a ¢
represented in terms of spedild &mudé @m.., Sgpred |
Sibbal daab eepr2sepmd aiderdry sbp¥ nodfi ntghet ot ot. alT hepe
gend&mgai mo.CioanarLumr agar i, aPorte i unmare monotypic
represdntsgeechy sTHei.r'5%W)i mited distribution wit
narrower ecol oggnda ad p g eiqfuii ¢ eanexnd si at i[50,n]sl Owi t h

The classification of plants into ecologica
composition, the explanation of vegetation |
characteristics of diff erocewnst -fgmewmoagyr)a pshpiecca le sr eodf
Rosaceae ar e mai nly di vided, according t o t

mesophytes, »mesophyt &s,e noegpdoymeesso ( Fi gure 1) .

m Mesophytes = Meso-xerophytes ® Xero-mesophytes © Xerophytes ® Hydrophytes
35%

55%

5%

2%
3%

Figure 1. Distribution of herbaceous (raoody) species of the familfRosaceaeaccording to
ecological groups

As shown in the figure, t-vihceo ddyi)s t 5 g ebauit d s0 no fc
Rosaaemaeg ecol ogical groups in the studied ar
to thegeadmuaghi cal and climatic conditions of
mesophytes predominate, accanprotsiing -gfearophy% ecsf
|l ess abundant compared to mesophytes and cons

Xemesophytes account for 5% of the total f
occur in mesophytic hadierat dr lbowig hHyrde otpdlyd reesn
xerophytes are represented by a | ow proport.i

di stribution of water bodies and permanently
typical arid | anTdhsec appreess eam cteh ionf tshpee calgeesai.lbbeflt 0 0 g

classes r afelneect 0ft ma cirmmfcll i matic and relief f:
mountai nous areas. Her baceous s precuretsaidi szand
mai nl vy characterized by regi onal anadaepoesént
florogeneti cal |Amoinmgp otrhtea nh e rcheancteeorusRo s peeh @ sa o
bel onging to regional areal <c¢classes such as t
Asi a, and Northern I ran are also wiiderppaepn:
fl oristic province i sdermicshm i(rFisgpuercei €2s) .di ver si
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Central Asia 1

Unknown s 1

Palaearctic m— 1
Caucasus M 5

Western Palaearcticn e 6

Holarctic m e 7
Northern Iran IS 3

Northern Atropatene I 6

Near East e 3
Asia Min O 1

Figure 2. Distribution of herbaceous (raody) species of the familRosaceagluss. according to

geographical areal classes

The herbaceous sPesbasa®frephesdmamedyat di f
geographical areal types. Among these el ement
characterized by seven species. The Western P

representsepdechye Spemicés bel onging to the Cauc

intermedi ate position with five species, indi
and | ocal ecol ogNiemaal Eacr ckirtni oannsd Ndiret her n | r ¢
represented by three species, suggesting the
although they do not play a |l eading role.

The | owest representation is observed in ¢t
represented by a single species. This pattern
Rosacpaeies to the continental and sharply ¢
According to our investigat i obost,e rtthiel)laa eald sda mr
be det eDume ntea .t he complex relief of Azerbaij
Aut onomous Republic, sever al altitudinal belt
di versity Owi nghet o etgheinrr ecol ogi cal plasticit
Rosaaeaedi stributed across different altitudi
in foot-mbuht al oweanodtami ddkenes, indicating th
and moder at e tiemgplerfadrurtehse iarr ed owdl opment . I n p

are considered the main biotopedRRofsar¢ Elaarulr eec €9

Alpine belt W—————————— 5
Subalpine belt m————— 3
Subalpine and alpine beltSHEGEG—_—_———— 10
High mountain belt m— 2
Middle mountain and subalpine beltSum——8—— 2
Middle and high mountain beltsmmm— 1
Up to the middle mountain be i ————————
Middle mountain belt FE——————————————
Lower and middle mountain beltsummm———— 3
Lower mountain belt mm— 1

Figure 3. Distribution of herbaceous species of the faRigacea@cross altitudinal belts
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The presented diagram clearly illustrates t
bel t s. Based on the conducted investigations,
t he fRaomialcypathe flora of the Nakhchivan Autono
altitudinal range, from the | ower mountain be
The | ower and middle mountain belts mainly
exposed to anthropogenic i nf |Coemacreu.m Vgiattheaisnt rtehl

adenopbPhylsluspdFEma@a gari ar enad n &Atgrrii bnnotne caa refi pl ai t poerni dau |
ul marriea particularly distinguished as widely d
mesophyti-geanogdhweso conditions.

The middle mountain belt and adjacent area

species diversity. I[Fni Itilpiemdibélat vus gaci es $Sed
argentea, P. canescens, P. olhawver deekh. repadatdae,

The transition zone from the middle mount
ecol ogical significance. I n this zone, specie
rivale, and Potentilla anserina are observed.

The subalpine belt represents one of the m:
Rosaceae, especially thAlocsheceam@dtaegit WMt Abonthhbi

Al chemil |l a amict a, A. erythropoda, A. grossh
sericata,, Aas SPmdtlrdmadaislil a agri moni oi des, albh.d arg
Si bbal di aarparw idfelloyr adi stri buted.

The -moght ain belt is relatively poorly repr
i s mainly inhabited by speci eRBotodntNolrlaah®lromaAk
pi mpinglioddeating their regional endemic cha

Thus, as a result of the conducted studies,
of the family Rosaceae occurring in the flor
determined, and the altitudcaal abelht stypesl og
these species have been investigated. The res

for further research on the herbaceous speci e

Resul t s

During the conducted investigations, the f|
found to includwodf@yhespaceessofnohe family R
Among these, 1 Pod mpald. ii,d 41 8b eAllpaercgletisd t2m sSp ebdiad i ta
L., 2 s@eeutm es atnd Fispedindd| adhe remaining ge
each represented by a single species.

Analysis of ecol ogi cal groups revealed tha

species are mesophyteser @phloy t(dgl, sP® arfiezs ogppheyet ieees:
2, 5% are hydrophytes (1 species), and 2,5% (1

According to the analysis of geographical a
and Asia Minor areal cl asses, 6 species (15%)
cl asses, 5 species (12.5%ri ¢® (heb®Wautrtasthe
Northern I ranian areal cl asses, 1 species (2.
the Central Asian areal class. The areal type

The distribution of herbaceous species of
Nakhchivan Autonomous Republic was investigat
that 1 species occurs in tehd olweweranmdo un tdail re b
species up to the middle mountain belt, 6 spe
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and high mountain belts, 2 species in the mid
mountain belt, 3 species in the subalpine bel

subal pine and al pine belts.
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Abst.Taet study ¢ on2dou2c5t eidnvienst2 @24 ed t he str

ecosystem components in Binagadi Lake and it s
focused on bird fauna, vegetatiemvadsvem,s,6 armgae oS
surveys, and soil analyses. A total of 37 bir
as sedentary, mi gratory, and winterinmguglt aurg
ni pal ensi s,FaBluctoe on awnha mnuis,, ,Poadnpdheg a | pu pulmpdtaat ie
|l akebs ecological i mportance and its strategi
surveys identified 27 vascular plant species
perenni al s. Most peéemnopbybee, haebpbygtesgaadapt
climate. Soil -BBrtawvn esso Ischrmesmezdi @ rsaoyi | 81 . wlilt o)1, 0 vin |
carbonates (~33 %)7,0 h%)g,h acnldayd eceopn tseanlti n(i5t3y ( 3
shape the vegetatéeoant owamdabkbtspsesi es, which g
for birds. Marshy zones support waterfowl,, wh
t he Binagadi Lake ecosystem is dynamic and f
pressures. Continuous monitoring, bi oindicato
essential to preserve biiogiacdearssity and reduce
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KeywoBidsagadi Lake, bird fauna, vegetation
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I n the moder n er a, accelerated ur bani zat.
infrastructur e, and increased popul ation den:
ecosystems. These processes, eepacicalmpwni edl &
in the structur al and functional characteri st
Mai ntaining the sustainability of urban ecosy
one of thes man nc@ntiempdra&ary ecol ogy.

The Absheron Peninsula, particularly the ce
a region $ebmeatmmddropoygenigc influence. Oi
bani zati on, i ndustrial waastf @r mat aoap orotf atsio
tered natur al | andscapes. At the -gamgrapimec
atur es, -masr srhi ccho mpn elxaekse, whi ch play a vital

The territory of Baku and its-maushospdt ams
rmation and devel opment o f numerous | akes

geol elgitchaoll ogi cal structure, ogjrbJundwater | evel
The -aemd climate, | ow precipitation, and hi
gi me and biological productivity of these

rious organisms, especig, layn doisrtdosp o vperro vsiidti ens
One of the ecologically significant water I
espite its relatively smal/l area (0.015 kmj
ontemporary biodiversity andrpal d&osn tkonloowgni cfad
eposits dating back to the Pleistocene peri ot
t
n
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ages of ecosystem devel opment. These featur
the Abslémaon Penin
Il n recent year s, Bi nagadi Lake and its surr
rbani zati on, i ndustrial and domestic wast e,
mpacts have altered the |w&kgdtsathiyadmr odtoguctadr
aunal compl exes, particularly Di2r]ld species d
Birds serve as important bioindicator gr ou]
omposition, abundance, and habitat B8tatdufauas
n Binagadi Lake includes both migratory and
ook of the Republic of Azerbaijan. This unde
o]
o]
n

owaoyg

- =

nservation. Simuloeereoasllysot hesvegetatieonn
mponentlsuaftomgewxde overall ecol ogi cal stat
thropogehBE. pressures

Soi |, as a fundament al structur al el ement
or mati on, nutrient cycling, and overall- biol
rown solonetzic soils winth, laonwd fdeeretp Isiatlyi,n ihtiy
tress ilm tthha sarceoan.t ext , a comprehensive stud
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Bi nagadi Lake, i ncluding bird fauna dynamics
vegetation, and macrhpehnoilcoagli cparlo paenrdt ipehsy soifc os oi | |,
practical value. The redesecbhityntonbeteattion
for ecol ogical monitoring of | akde] .ecosystems

Materials and Met hods
The research wag20@286nductbed nor2@®%éstern par
within the administrative boundaries of Baku
The study area represents ambydatea@aad ws tasmm md h

mar sh | andscape el ements-tanth beabariezat ieoxnp 0a re
pressures. Field observations vumeirret err i prearriidd,
particul arly isfiyginnd i miagitatt @ary i arectwi ntering bi

Binagadi Lake is a closed water body with a
areas are characterized by poorly drained soi
salinization. Thearliac al wiclhi mpad eec iapsntusae mon an
temperatures.

The study was conducted using an integrate:
geobotani cal , and soil science methods. Fi el

comparative analyses and extenwrieeet Hd tebjae wtrie
resul ts.

For the assessment of bird fauna, transect
Transect observations were carried out al ong
stationary observations werentcomduoinesed iObsar &
mai nly conducted iinllt:h0e0 mMdw) niamg (I &:tic60a 8HOM & Mh 0 O

Bird speci es identification was based on
documentati on, and vocalizations. Taxonomic i
nomencl ature standards. Speci esc oaunutnidnagn cree twhaos
residency status was classified into sedentar

The conservation status of bird species wa:
Azerbaijan and the I nternational Uni on for Co

data were analyzed comparatiiweally swiutdh epr.evi ou
For vegetation anal ysi s, quaeolaat anancdal f Idoersi

met hods were applied. Sample plots of 1T1 m

composition, cover degree, and | ife for ms.
Taxonomic identification of vascul ar pl ant
ntemporary systematic approaches. Pl ants we

co

floristic composition was analwnwtbddopyggémime | ¥ ¢
vegetation for matSiodand wawsdaleso i aaxd asdeald bot h fi
pr
st

ofiles were excavated in the field to desc!
ructur e, antd cSaoriblo nsaatnep | ceosri 2v@éenrcem icddldlc éd0tl eead efrr
I n the | aboratory, humus content was deter
analyzed wusing the pipette method, carbonate
salinity Il evels were esti matsed elbassaeldt san Stoh d
classified according to the nationalCompalatli &
and statistical methods were used to process .
diversity,trwegatret,i oands soi l characteristics
systematically presented in tables and diagra
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Results and Discussion
Based on systematic fieli2d02dbhsed3vabiodsspgeoeanic
11 orders were recorded in Binagadi Lake and
ecologically as sedentary, miad r & thcer yl,a kaen dp rvoivr
conditions for feeding and nesting during dif
structure of the observed species emphasizes
routes ama@anicesforgwiatier-dowd aeadmagpiteidon® [s8mi

The bird fauna is dominated by the orders
Grui for mes, and Pelecanifor mes. Notabl vy, Spe
associated with aquatic and marelBolakietsat 1, tih
wetl and areas. Additionally, the presence of
refl ects active ecosystem functi dmoangudcliheas ap
protected spercdies, Buwtued ar nfiiprmdse, Fal co naumar
purpurea are noteworthy. The presence of thes
ecosystem for bi odiversity conservati Bdut eBr e
rufinus occupy the top of the trophic chain,
of biodiversity. Porphyrio porphyrio and Arde
of marsh ecosystems [ 6].

The study also revealed that migratory spe:
wi nter seasons, highlighting Binagad:i Lakeos
The presence of sedentary andtwi rmther ilnegv ed p eocfi
ur bani zati on and amMabhlrepolgempi es eprtessstuhes .t ax
characteristics, abundance, ecol ogi cal groups
Binagadi i2@RkRg) (2024

Table 1
TAXONOMIC AND ECOLOGICAL CHARACTERISTICS
OF BIRD SPECIES RECORDED IN BINAGADI LAKE2024 2025)

Order Species Ecological Group ~ Abundance Conservation Status
Accipitriformes  Aquila nipalensis Migratory Low LC; IV.1
Accipitriformes  Buteo rufinus Sedentary Medium LC; IV.1
Falconiformes Falco naumanni Migratory Low LC; 1l
Gruiformes Porphyrio porphyrio Wintering Low LC; 1.5
Pelecaniformes  Ardea purpurea Migratory Low LC; IL.5
Passeriformes  Various species Sedentary/Migratory High T

Comprehensive ornithological research condu
the | akebs significant ecological function wi
mi gration and wintering easlearsg nisnti eardn atait ersa It lhya
rout es. This characteristic underscores the |
| ocal and regional migrant populations. The h
i s otfegsitcrai mportance for the maintenance of
bi odi ver siTthye ianbduincdaatnocres.and ecol ogi cal di stril
Passeriformes demonstrate that these birds po
ant hropogenic | andscape transformatiehlsectTshe:
exi stence of ecol ogi cal resilience mechani s m:
habitat fragmeinomati anti hiocisal plil bt , amdb ampat
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oOosystems. Such adaptive responses can be a
sting behaviors, and short generational cyc
Anal ysis of popul ation density and spati a
nditions along different =alssroecs adfe dt e elca lees
ncentrated along the westeranblaendhysgda wtl logrirrc a
duced fluctuations in water | evel, and ric
ese microzones offer abundant food resource
edator s. Bw mbcemrtsr aodt ,walteeweri rrds recorded i n
ke may be attributed to higher |l evel s of
creatiofdfale presdosmi mance of raptors in the
nfirms the stability of the trophic pyramid
e hunting behavior of these smpa&lcli emammal can a
rd popul ations wiotfhihn gthheer atrreoap.h iTch el epvreel sse ntche
dicator of the overal/l ecol ogi cal heal th of
The collected data demonstrate that Binagad
a |l andscape unit of high ecological v al
ractionsTlhe®e mali mittah mleagi c al findings pr
| opmenermf bil oam@gni t ori ng progr ams. Assessi
rmi ning the extent of anthropogeni cgi enp ac!
t he sust aifnabhlee entaonsaygsetneerm taroe becomi ng i nc
Extensive geobotanicali282b5veayd oweddd otr e da
sessment of the floristic diversity of the
ecies belonging to 10 familitlse afnadr &t igemeao
ndscape structure around the | ake. The domi
getation cycles <chaaraicd eengstrironmdntasr,i dr agpnd
i stur e, and stesosngr eantThhreo progleanti icv eplry | ow n L
ecies) may be associated with I imitations i
uctuations and high soil salinity.

Ecol ogi cal anal yses of the vegetation revec:
eci es rdeeffliencetds awdealplt ati on mechanisms to hig
arcity, and i ntense evafnoaraantohna oeaa ee,s .a nfdh eA sl
dicators of tolerance to extreme environmen
gdemie r t ecosystems, such as deep root sys
ni mi zi ng( ewagt.e,r tlhoiscsk ened cuticl es, reduced
motic hHTagulf awi smp.eci es belonging to the Cyp
mi ted wetland microhabi t ahtasl oaplhoyntg ct heec oll aokge &
ecies thrive only wunder speci fici rmdida atl owrgg
sessing the hydrodynamic structure of the a
The findings demonstrate that the floristi

aped by the combined influence of natural f
thropogeni-acséemphangeg¢ ] apedsn s thouuwcste hoonl da cwa svti et
creational pressure). The ecologi cal compos
senti al insights into the | andscape dynamic
ant speicliyes |biyf ef afnor m, and ecological type,
obotani cal sQweurcalulr,e tolfe tBiend p&kdeki. Lake ecosy
r biodiversity conservation and highlights

sour cesc,ongpsr ewheelnlsiavse assessment of ecol ogi ca
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Table 2
DISTRIBUTION OF VEGETATION IN BINAGADI LAKE
BY FAMILIES AND LIFE FORMS (2024 2025)

Family Number of Number of  Annual Perennial Ecological Type
Genera Species

Poaceae 5 7 6 1 Xerophyte/Halophyte
Fabaceae 3 4 3 1 Xerophyte
Amaranthaceae 2 3 3 0 Halophyte
Asteraceae 3 5 4 1 Xerophyte
Cyperaceae 2 2 1 1 Hydro-halophyte
Other families 7 6 5 1 Xerophyte/Halophyte

The comprehensive ecological edaphic analy
Bi nagadi Lake (Table 2) demonstrates a strong
structur e achde mihcea Ip hpyrsa pecearla tiiersg otf h @ath et hsios Ir,elia
key ecological mechani sm determining the dyn
ant hropogenic i mpacts, and its Dbiodiversity
species reflfects | popyr dceopllet ed humus reser ve
urbani zatiosaridndltmatsemconditions prevailin
St raedsaspti ve structure of the | ocalifpéytycloeno:
under extreme abiotic conditions, i ncluding h
and mechani cal compacti on, t hus mai ntaining
environment s. Converpeidtyib on hef rpémenwviedly ¢ pevc
high clay cohbexteuntedfsbelsy which I imits aerat.i
carbonate content, which reduces the avail abi
high salinity further constrains plant growth
by anthropogenic pressures, construction act.i
of deep root systems necessary for perenni al

The concurrent presence of halophytic and

character of the Binagadi La-kei drdayl avhd cheg
|l ocali zed marshy microzones. ,Thaidsa pftleodr itsot iico nd
osmotic regulation in saline soil s, and xer of
temperature amplitudes, to coexi-Bal wphWhniinctéal
of the Cyperrmeetrei ¢aend| yo awetter microhabitat
is relatively stabl e, providing essenti al fee
the importance of vegetation compiexesaabi @m:
ecosystem functionality, particul ar | yadfaoprt etdh e
mosaic structure of the wvegetation i ndi cat es
Bi nagadi Lake maintabhsiatdggregey ahdetohogi or
reliable biote@edmcatosydoeml|l mogi tori ng.
Furthermore, the detailed analysis -opfowmi |
sol othepeg soils dominate the | akedsilsdrlrm umcaifn
weak soil structur e, poor haigalo cahcetmiwvciatly ,p raonpde rs
decomposition, thereby constraining the avail
carbonate content (~33%) results in elevated
key marcd omi cronutrients, including phosphorus,

of clay and heav9 %l ampédast wahser (bBf il tratioa
aeration within the root zelnhepmémrtadamd) heot erccd
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patterns in plant cover. Soi l salinity at 3.
xerophytic species, while physiologically sen

edaphic characteristicsarctonnsofituhe thakepdps i mho
confirmptlaat soitlractions play a decisive rol
ecosystem as a whol e.

Table 3
KEY PHYSICAL-CHEMICAL CHARACTERISTICS

OF SOILS AND ECOLOGICAL ASSESSMENT IN BINAGADI LAKE2024 2025)

Indicator Unit Value Ecological Assessment
Humus content % 0.821.11 Low fertility
Carbonate content % ~33 High carbonate
Clay and heavy clay % 53i 70 Heavy texture
Salinity % 3.7 Severe salinization
Soil type T Gray-brown solonetz Degradatiorprone

Soi l anal yses conducted at Binagadi Lake (T

area represent a key factor directly deter mi
ecosystem. The | dwv. hL%u sr esulttesn ol ® 9n Ed@u c pr od u «
the devel opment of vegetation-t clorreant Uardreu al
predominate, reflecting the adaptive strategi
pressures. Tchoent leayw RUmws restricts soil mi cr
decomposition of organic matter, and conseque

Hi gh carbonate content (~33%) i ncreases soO
mi cronutrients (such as phosphorus, iron, man
the efficiency of trophic icglclrestriThmrt $i anfi ft edt
of vegetation and the interactions between soi
(580 %) reduces water infiltration and drai nac
resultsitcnaadmbeterogeneous vegetation struc
survival of only halophytic and xerophytic sp
Sspeci es prevent their devEhepmermrtdapmider comei
fundament al role in shaping both v e gaedtaaptti eodn
vegetation structure dominated by annual hal o
under extreme abchtasrwongi aedabi gh soil sal i
only supports plant persistence but also prov
avian fauna in the surrounding areas of the |

The spatial distribution of vegetation acco
f bird popul ations across diff-aseonct¢ti ptaegd ss pd
oncentrated primarily al®spgwhéee wesggetrat iaon
evels are more stable, and microhydrol ogical
bserved in terrestrial zones, contributing t
egul at oroff ftihrec tfiooomds chain. Thus, the interact
over directly determine the spati al di stri bu
popul ati ons.

Ant hropogenic i nfl uences i ncluding ur bani
modi fication negatively i mpact the ecosystem
vegetation cover and speciesaidiavberlsiittyy,o fwhh ah
resources for birds. This chain of effects <co

O =~ O — O O
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ecosystem and places its Bbnadiader diatkye uregeres
trophic and functional system, where the int
critical for biodiversity conservation and s
ecol ogi cal dhemvetopmegt oheconservation strate
urbani zation pr Bieosnas cater espewiieal,. particu
plants, setwvelasfeffeamonmiveri ng ant hropogeni c
of ecosystem services. Future studies should
pl ant soil interactions to gainaaddsdeperssunmnces

Bi nagadi Lake.
Concl usi on
Systematic st udi2es25c damd WBdtneady aidn 20a%k4e and it

that the site represents a dynamic and functi
research can be sAwvnmniaaruinzae:d Faise |l fdoldboswesr vati ons
bel onging to 11 orders in the | ake and its v
resident, migratory, or wintering groupseo Rar
rufinus, FalRor mlaymamnpor phyri o, and Ardea pur
ecosystem biodiversity. The presence of these
regi onal mi gratory routes and fidrs WwWathegtéi tooant i.aosr
Geobotanical surveys recorded 27 vascul ar pl &
including 22 annual and 5 perennial species. |
types, reflecting nadaptiat icdn mad i salciomedi gdiolnss .
species is associated with | &swidoiclovfeer t iSloiitly
reveal ed that the-baroevan iso | domitmza tseod | bsiyl 1 ¢H%amw s
carbonate content is high (~33%), t h7e0%)Il,a ya nadr
salinity is severe (3.7%). These conditions |
ecosystem producti vityectasn do fa mykzlchodsnyi sztadeten omne ¢ & t
There is a strong functional i nterconnection
fertility and high saltiolieryansth,a pper ivreagreitlayt i aomn
inntudefines feeding and nesting sites for bi
favorabl e mi crohabitats for water fowl , whi |
Ant hropogenic I mpact s: Urbanization, soil mo d
ecosystem stability. Therefore, continuous ec
and i mplementation of «c oincs eirnpabni toano eneel aussui roens, ati

Lake ecosystemedisl ifaamtctyeotnaddrysi ti ve to anthr
study provide a scientific basis for sustain

ecosystem resilience, and biodiversity conser
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FI SH Bl OMARKERS I N THE ECOLOGI CAL ASSES
OF THE SHAHAGACHI COAST (CASPI AN SEA
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Abstract This study assessed the ecological status of the Shahagachi coastal area (Azerbaijan,
Caspian Sea) using fish as bioindicators. The study was conducted on 16 specimens dfiraullet (
salieng and 15 specimens of kutumtilus frisii kutunm. A comprehensive approach was employed
to evaluate the condition of the fish, including a genotoxic analysis based on nuclear aberrations in
erythrocytes and a histopathological analysis of the gills. The genotoxic analysis revealed pathologies
in fish eythrocytes suclas nuclear deformation, invagination, and displacement, and in some cases,
micronuclei. However, the level of detected pathological cells in the blood of mullet (1.65+0.06%)
and kutum (2.12+0.18%) remained within the physiological reference range (<¥tg)lobical
examination of the gills of both species showed protective and adaptive changes, such as hyperplasia,
curvature, and fusion of secondary lamellae, and an uneven distribution of secondary lamellar
hyperplasia; parasitic infestations were alsteded. An integrated assessment of the results
indicated that the studied fish populations are experiencing a state of mild physiological stress. It was
concluded that the environmental conditions in the Shahagachi area, while not causing critical
damage, creatanfavorable background conditions for aquatic organisms, which underscores the
need for further monitoring to prevent ecosystem degradation.

¢ dzdzts Is.Oueds j Hsjydp@z¢ © { Csdzsedyj Metsets Mismistsw dzd W
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The intensive economic activity of the 20
environment and the depletion of nat wmrianlent es
exampl e o.f Tthhei sCabsrpgeinadni ¢e@a and the worl d s | a
faces a complex set of serious environment al
selaevel fluctuations and biodiversity | o02]s., poc

This problem is particularly acute along th
and numerous recreational facilities, such as
coast alubzoencet itso si nt nsive human use [ 3

Such intensive development, which incl-udes
based recreation, establishes direct pathways
creatiemgt iaalpothrealt. to their health [ 4

Whil e the commissioning of treat ment facil
poll utant concentrations, It has not | ed to t
Sea. This persistent dynami meieds tfaolri Isiytsyt eumad &
coastal wategmud atrhmresglr.ch expeditions [ 5

Il n response to the prevailing ecological
Resources of Azerbaijan is implementing a proc
marine environment. As part ofoft hilse secaltegiyc
coast areas, incliuddngt tihet ,Shwmaasasgaohducted us
selection of fish is based on their high sen
effeovtalwvate om dfeymodlsl §6i 0

To address the research objectives, a comp

boglknotaomxi chi st opat hol ggn atadhxaibgpal gsesvolTlied t |
nucl ear aber matrikems o rglliodwmlixec effects [ 7,

The histopathol ogi cal analysis focused on e
in direct contact with the aquatic envictohnhimmen
i mpact of Jxenobiotics [ 9

Under the current circumstances, the coll e
genotoxic condition of key fish species along
i mportant for bi odi versity ctoanbslersvhatd onel iTahkel
monitoring the ecological status of the Caspl
comparative anal ydinduafe darcthlarngpesg eamgiad aalslty bas e
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Material andmethods

Sample CollectionThe study was conducted on 16 specimens of the muliet §alieny and
15 specimens of the kuturR(tilus frisii kutun), caught in the coastal zone of tBkahagachiAll
animal handling protocols were carried out in accordance with the European Directive 2010/63/EU
and were approved by the local ethics committee. For anesthesia, fish were placed in tanks with an
agueous solution of M322 (tricaine metasulfonate, $gAldrich) immediately after capture. For
genotoxic analysis, blood was sampled from the caudal vein of the fish immediately after capture.
Blood smears were prepared,-difred, and fixed in methanol. Forstwlogical analysis, gill tissue
samples were fixed in a 4% buffered formalin solution. Further processing was carried out at the
laboratory of the Institute of Physiology.

Genotoxic Analysis Blood smears were stained with AziEesin according to the
Romanowsky method using a standard kit from Sigma. The count of erythrocytes with nuclear
abnormalities (NA) was performed by light microscopy at a total magnification of 1200x (12x
eyepiece, 100%bjective lens). Photomicrographs were taken using a Motic digital microscope at
1000x magnification (10x eyepiece, 100x objective lens). The frequency of NA was calculated using
the formula:NA(%)=(n/N)x100wheren is the number of dks with nuclear abnormalities, amdlis
the total number of cells analyzed. Values below 5% were considered within the normal physiological
range. Statistical data processing was performed using Microsoft Office Excel 2007.

Histological AnalysisThe histological processing of gill samples included dehydration in a
graded ethanol series (50%, 70%, 96%, and 100%) and a chlorefloamol mixture, followed by
embedding in paraffin wax according to a standard procedure. Sections of 7 um thicknesst were
from the paraffin blocks using a LEICA RM 2245 rotary microtome. The histological slides were
stained with Ehrlich's hematoxylin and eosin and subsequently mounted in Canada balsam [10].

Theslides were examined and photographed using @2 MNght microscope (Carl Zeiss, Jena)
equipped with a Motic digital camera. The percentage of each pathology observed in the gills of fish
was calculated by dividing the number of fish with a given anomglthb total number of fish
examined [11].

Results and discussion
During the microscopic exanii.neastN@ifn0 @&¥y tbH roooc
i mul wWwete recorded as pathol ogical. T hneuscel ecae |
deformation andavidihsphacementcirwmanc Itgriee sreendc eb 100 ¢
Caspi anRktuitluums ¥ risuchkpaumbdleagi esavagi nati on,
di spl axceernee ndtet ect BdNR@R.c&% t heutiona@al erythrocyt e

Further more, micronuclei were noted in some
guantitative | evel of the i1 dentified erythroc
2.3%, thuwi rkeimai nhemgaccepted reference value

Table
PERCENTAGE OF NUCLEAR PATHOLOGIES IN FISH ERYTHROCYTES
Species of fish Total number of nuclear pathologies in % (per 1000 red blood cell
Mullet (Lizasalieng 1.65:0.06
Kutum (Rutilus frisii kutum 2,12¢t0.18

Control val.AelBi dted loawg i5¢a | study of the gil/l
i

number of proliferative changes. I n the g | s
sever al alterations were recorded. Thefset hec
secondary |l amell ae |l eading to the fusion of &
secondary | ameagle) ae (24%) (Fig
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Figure 1. Mullet. Curvature and fusion of the distal ends of the secondary lamellae (X200)

Hyperplasia and minor |ifting of the respi
mul |l et spediimg@nrse (60%) (

Figure 2. Mullet. Minor detachment of the respiratory epithelium and hyperplasia of the secondary
lamellae (X200)

Addi tionally, parasitic invasions were not
(approxi naitgedyye 9 %) (

Figure3. Parasitic infestation in the gills of mullet (X400)
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Similarl y, Catshpei agi |klust aonfc pmeaealbled, al beit

alterations. These i ncluded an uneveff54d%)s,t r i
pronounced | a(nBell gbpadr foulisrivoaneude st al ends of the
(Figd)ye Parasitic infestations were also dete
(Fi gh)y e

Figure4. Kutum. Uneven distribution of hyperplasia, curvature, thickening and fusion of the distal ends
of the secondary lamellae (X200)

Figure5. Parasitic invasion in the gills of a kutum (X400)

The histopathol ogi cal alterations identifie
indicative of a defensive response to envirol
secondary | amell ae (| eadi nlgi fttoi ntgh eo ft hti hcek erne shpm
serve a primary protective function. These r
bet ween the external environment and the circ
i mpedes bhewapemnkerne contamjbahts into the b

However, these defensive -mé€ébaniAtmer aavensg
curvature and the fusion of both adjacent and
in the total available respinrabmpyomuskeagasace

potentially | eading to hypoxia uphp#d&fy. conditio

The observed pat hol ogi es are <classified a
classification suggests two key points: first
stressor is removed; secolnodwe vteH ecyb rsoearuvbe taosx i lri
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process. Such stress can be induced by a comb
infestations, and abiotic factors, |l i keAry of
assessment of the prevalence and severity of
or irreversible I esions (e.g., necrosis, aneu
of parasitic infestcaan ome ,i nvha rl per entoetd eaxst ean ss e
indicating gener al environment al contaminatio
making them more susceptilpdl e to opportunistic

Thus, by integrating the results of the ge
hi stopathol ogical investigation of the gill s,
Shahdagascthati on can be formul ated. The presenc
Sspeci es, i n both the genotoxic and histoel ogi ¢

specific character of the fmshies' thiespansa. t?®
that &ahe €&€xpbriencing a state of mild physi ol

at the cellul ar and tissue |l evels to enviro
irreversible damage i ndicat emss d@tharty trheec hoa mgiasims
over whel med. Consequently, the overall health

can be characterized as btabheul gebephgsedl bp
are consi gstesnutl twi toh tmoei t mounk gélaSslher Kur a Ri

Conclusi on
Collectively, the data obtained allow for
Shahagachi area is <characterized by the pre:
background pathol ogi cal procesaslesofi npalhleutfii e
to irreversible damage, it creates unfavorahb
necessitates further monitoring and the iden
further degrosdyasttieam of t he ec
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Abstract The Eastern Zangezur Economic Region, owing to its rich natural resources and
strategic location, is one of the most promising regions of Azerbaijan from both economic and
environmental perspectives. Addressing environmental challenges and ensuringalsigstain
development are among the main prerequisites for fully realizing the potential of this region.
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Assessing the solar energy potential of the region is of paramount importance, especially in view of
the environmental and economic advantages of solar energy sdimeé&sastern Zangezur Economic
Region is characterized by abundant natural resources, including forests, rivers, fertile lands, mineral
resources, and biodiversity. Despite the damage inflicted during the period of occupation, significant
progress has beemade in restoring the ecological balance of the economic region, including
initiatives for reforestation, water purification, and the development of renewable energy sources.
This study presents the solar energy potential of the Zangilan, Kalbajar, and Gubadli districts,
highlighting their geographical advantages and yeand availability of sunlight. The following
parameters were used to calculate solar radiation and sela@yeproduction: declination, angles of
incidence of solar rays, solar hour angle, and zenith angle. It was determined that solar radiation in
Zangilan on March 20 at2100 is approximately 1309.5 W/m?, in Kalbajar 1299.2 W/m?, and in
Gubadli 1057.40 W/m?2. Detailed calculations of solar radiation and zenith angles demonstrate the
viability of solar projects in these arediswas established that the total annual energy generation
from 1 hectare of solar panels in these areas amounts to a combined total of 13,206.6 MWh. Studying
the regionspecific potential provides valuable insights into the feasibility and prospecthefor t
development of solar energy in the Easterngéazur Economic Region, contributing to the overall
assessment and advancememeatwable energy in Azerbaijan
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ftsorhjdedw +WWjCldodatsmisd Mmtsdzdej ydzr = f Odzj dzj 2. 1 51
SHdzdlds dfzO@o dz' &7 W OSCkstess, wBjMijudooshdn §shssw
) sMCtsdz Sk ) Odze d ZOdzM S 2 -LeCIR Al | to Cofipifdsrdetad jj dan zRdz s\
Lk Isjttedlststeds ojddSts. J1ddLtmls! ¢ 1CoOktstek ¢
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Btsdz hz¥ yOfgls! EHO. Ittede j d tcOQodaddadz j s teted
My §j da & ddzlsj dzifd o detsisd Mtsdzdzj ydets?2 t©OHJOYJd( . t
EMisOdztso € d Mtsdzdzd ydz" = § Odgj dzj 2, YsmMEtsd Sk tdzd tsB
Zzz yjButsots] w©WOMYtej HJdzj dedd MBdzdzj ydets?2 t©WOHJOYdd o
mMdLBdy . vtetseo jdz2 ©WOHJdOYdd HBMISdeOjIs Matsjets §d¢&«
f Odzgj dzd dsckzls B jMfjuyudls! BOSMHdBOdz detsj ftesdL o SH
tOHJOydd bkdjdz h O lIlsmvw, s d o 1lstsls fjtedtsH Mt
ftesdLotsHMISea © Mtsdzdzj ydes?2 1 dzj ecdd [ 13] .

sjdz BOHYOtMEd?2 ©O26d OmMfsdasyjd 9 L Of OHdzs?2
tcO2tdzj, dqdzieh jdz 90ydetsy MlsteOlsjecduyud MEsy L dzOyJ dzd
CtedzsG s ntejBISO d ctwOdzdudls M [ Oyddzhtdd tO2 tsdats
f dzsH 'O 02 5d0 MsiAs Oftzy fikew 805 4 MBBO dzOH Lk ictsd daj o3
Hts 2000 d3 [14] .

ldBetOWduyud MEtsy Hodzsyjded s4ddz2 BOHY OO BJ MY J
tcj Mz tcfOds, 9C dzt yow otsHdz' §j L O Ofmr . YijtedL tjcedr
ftedlss¢d, Yyt HjdEZOjIs jets sHdddEG dL MOB = BEEOIT
Clsd WHLdzj dzdets 9 Oy dz" Hd&zW G dHtets! dzgjtcejilsdSd d Bttt
t O26dz 5OC Y J dLe jMmlsjdz Mmetsddid B3d dzj e Odz' dz" iz d
dimlssyded COd3d yJ dzj B dzgs?2 o SHT Yylsts M smtsemisalzjls
sztcdL &3O d ts € ts dztstelfd nmj 'Y O H Y Ots dd3j 4 Is BY eSS d?2
~nOtOCIsjtedLEzeh 2 My fJtotsn d&zZOHder &3 dzj Istsd3 d R tsSdztsH dzt
Ctdzj Bdzj Isfyw Ctdils 6L daOs d bQ Az dzr o5 Mmdej Y do' &5  sCtotso 53
Csdzdyj Msos sMOHStse MsMisOodzf Yf o Bls 60 BH des] B8IODOY (
fsHHjtydoOjls CtokedtsetsH dydz 2 tc j ydzts 2 Mists ¢ . ] Bt
Wstcdddtctso Odzad d € dzd ZOIS O, MtsL HOo OV BAXZzOSY tedWIsds j
LdzjecjIsdscd, 1O d Hozwj iz desiatsL W2 Mmise j dzdzts?2 H §

|l 2B OWEZMIsteOIsj edyd MEd o0y dz 2 t60O2-5a OHOSIRY s ug® |
bLjWBO2HYORO. [Mdso Odzdz’ 2 o 1830 G tsdsdz te Gz uEPg |
22O Mjojti, MBH)Y DosjideHsEdy , 2@ M BedLdEzsE 3 dZO o sMistsC
LOfOH]. wuvjtetedltstedw ftoj Jqd3zh j Mise j dedes ctsted MlsOwW
Cstodzgs@ts rRtcj BISO. [JHAZO dL fGiscedstc® s @S ef.fz BoQjHtal d
ftcj SBAZOH O] Is d3j tcjndsdetf dds P § dz'dif dz®@tsicdzE Otc OC IsjtedL z¥ f
dzj ssd3 d tslsdiptsdnSds?j dz! fiass?2 . wtcj Hdzj GBHiSo OV  IsG &t j tc O
CoHBoats] SCdzdyj Msots -B80H0OH Bty HHsHooOw B &) d &3zh
sfmd dz' & . ]l cettedzr 7 ©0O2t5dzORr © Lddigdedj BJ MW y"r B
tcjh O hzy tisdedz] szdficosHdz 7 toj MztcmMse ©O28dZO [ 8] .

]l 2B OH dzr BiSG OlsT f tod tesH dz" d3d2 584 frpfznte MO I3 te d 19 tteafddlj
dzj fOdkd, Mmlsswh dddd dL HEBO, ctej yStsets tttjn0O, o
sBdIsOjIls ©OL dzstsB teOL dzOW HdSCOw WOk dOo, o Cdzs yow
tc OL dzd pdg HJ' fils@sdz 1SOC ¥y J sB dZOHOj Is L dzOydlsj dz' dz
f tslsj dgyd Odzts 3. ] dzsHstesHdzr § t6Oo dad dzr ftod ¢ SH dz H d
Ckdz skzte, O dzj mde' j toj Mkt d §OMIsBdh O ftsHH e d

] 2B OH dz BisSG QOlsr otsHdzr 3 tj MtemOdd . ] &zO 9 dzr d3d
Wy dzw b [s fpw tej € d MmOS Oted d 1 Otecglzh OH, dgazg s " dJ
Mdd MEBatLWwW2Mlse j dzgdese s tesh jddw dd ftetsdL asHMmIse
d &34 § smw d3datsy j Bls edfts fcfefy dnslapsddd Castsur,  Ctslstste’ §  tsBj MY
fBHHjtYydoOsIls tOLddydz § odH' 1 Cdsdi3dyud MSts2 HYW
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] 2B OH dzr LOdzd 30 jIs 9 Oy dets § @B Mists o MistcOls j ¢ d c
dimissydzed C O3 + dzj e dd . [G G itetwcOWdyu MEsy i tsdzts
Bd&zOetsftedWisdzr | oL By dsMmisd Hdzv ©OLoadIlsdw Odz' Isj
Mtsdzdz] ydzkz ¥ ,  do j5is tortsch tivels @ gy v dzO Y0 ) d2i3tBc0q0v y s dzdzj y dzts
® GBH | kB OHW ~stesh s fsHAatSHdIs HAiY ftesjClstse
Mtsdzdz] ydets?2 {1 dzgjtecdd dBsyjls odzgj Misd L dzOydlsj dz' dzg 2
t6j G dtsdz0.

l Jlstctso OW dlcdgidae v toj dzr J W d yOfglsr j o jlister HJ o
o tcOBBIsCd o jbtosots?2 1 dgjtcedd. 1 jlstewds j Iskztes d dzr
02 cdz0Or HdzW ftesdLoBHMa O yYydmiss?2 oL B dzv j d3ts

1l dHtets dzjoteigly Bk d® detsy Isjuddedd toj & mOSCOted d 1 Of
otsL dBBtsy dzs My ls Hdzw flstesdlsj dz Mlsoe @ BOdzr 7 S dHtctsL dzj !
Ldzj e jIsdyd MSkr ddWtcOMmMistezCIsktek ©O2 5dzO.

1 cRBOMEHOd | toj Mzt , Mjdz MEsasLWwW2Mmise jdadzr | ¢
1l 2B OH dzf Bsekzls BT Is! dmf sdz' L 59 Odzg HdzWw ftetsdL @ BH
ftoJ H&ZOGOjIs Odz' IsjtedzOlsdodzr 2 dMlstsyded ¢ + dzj e dd, C
ts Is AOsEd .

B OHASts dzj btsdz Cts tO2tsdz ftedqesHdetse s d dMiststec
90 dzOW IsjtetcdIlststcd W . [MmMotsBtyHjdedzr 2 slIs tCCEZ{f Oyd
BOMh IsOB dzlzt o] SsdemlstczC yde d §jted f dzOdzedtetseo S 2. 7 dz
Mo fpgedz" | ddeWtcOMstczCskztcdz j ftotsj Cisr tcOL o dIsdJ
sCtekyOsh j2 Mmtejur [17].

[INdHO] Ismw Yybsts ¢ itcteOWdu Mt (oodtsyjddj tof
fslsjdydOdz oL sBdatso dzW j dEts?2 1 dgjtec jIsdS d o dzj Mzl MmE
Ldzj e jIsdyd MSke BiLBYfOMdasMmis! ¢LJjteBO2IHY OAdZO. 1 6t
ftcj] otcOOHIsZr | BB ftotsyoe jlsOs h d2 02 tsdz, sBd M Jjude J
MistczSsEtck tcOLodlsdw MmMlstcOdzr [ 17] .

[OjtedOd d ojlssHr dhmMmdjHse Oded W

[BhOW  fdzsh OH - Odiclyfpliafptsc s Ssdzsdgd Y MS et
fodBddL dlsj & ddy oM jI® Msddj yds?2 ©OHdOydd d
%O 20 ®EOwLksO 2024 CEBHO dzj SBRGHJBE toOMindEsDls
fOHjdedw Mtscedej yde' 7 dkkzuj?2 d Hikedj WOSkst' .

1l ydmdzj ded § EetsdzO ) uididzipqizts Ot 2 B Lds g oded)j ) [ G
NG detsdaj ded™ G ejHMsOodw jls M2 kesd §GH SBlBET
o lsjujddj CBHO o LOoadmdEshisd sl §sdsyjddy 3 jd
e dzsdzj ded™ dMysd Lkjlsmw fMdjHbkshOw WsttdkbdO [ 19]

L .oQTd, (1
1 (& t JOE+—— v pm
oQu

GHNO Hjdz GEtsHO. N d IsPB, GOGlsOIsts2 T 94 4A dif tc sy O
M2 &OCMdBOdz: dz" 2 dzOC dzsdz | j Rz tslsdes s j dz! dzts

21 Ofquj s ftsdzdzj Y dztsid ) s\l tsd sq @) teaf ) Hiffndstodz dzv j Is
fsdztsy jded | dBdzdgyO wGlsdsfdlsj dz' dets L OH Odgdetsets d3j tod H
2 Hozv tOmMyjlsO yomsesets kedkzO [ 20] :

O puvdY pg (2
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GHTj0 otcj d&3W Mkt o yomon.

3. (1t OMmudls L ¢ ipdslslatitgysly @fgeaOsd ketsdz | jddlsdz 2 ka6
Pesdz BiyHE Mdkdyjd dd tsytits?, tcOMYf sdztsy § dzdzts?2
Lidzdlsdzsets e dzO dMmftsdz Lezjlsmw WstedskdzO 3 [ 21]:

— AOAKE® OFI Ao ATO Al © (3

GHYd 6 setcO¥ dyuj M Ow h dtcds B gz g ts fztefizts dzpidets W € dz
ftsdzdzj ydz' 2 yOMmtseats? ketsdz, ®©WOader 2 O0A.

4. { Ofmudls Mmisdzddg di)ipts 2de@EOH OB i Gsyx( V¢ sdzd yd Miso ts
f sdzz yoj dits?2 Bl wsdzdyO dO jHdJddykz § d&sh onwd. 1 dw

BOLBSoat) LdzOyjdedj tsdzdz] is3aAP GOmw J @K thHAsRT Zeoddz Ists
Yyt Ot HEDEd. 4 Hdokv ttOfyj k0 Mtddj ydts?2 t©OHJOY

0Q 0 wé+ (4
GHGO BOLBotsj L dzOyg dzd J dpsdzizgzd|ldztz? ? ce @ yd d,

tdLlzdz IsOIsr d tBMEZYHJ dd J
1 Odze d zOdzm € d 2 cQ2tsdz SBXZOHOjIs o' MsCddz  tslsj dz
1 dzj e d (. IBhdtede § tcOo dzd dz Q20 ftoj HEMISO9o dzw ¢
mMsdzdzy ydzr = {1 dzj SstesmMlsOdzyd?2. 1 yYyoOmbsdesmisd, dmy tsdz
ZHso dzj g stc + dzj e j Isdud MSdn f slstej Bdzsmisj 2 md dz2 Mm¢
MiCltstetse | Odze d d&zO dzO. LiNisOdzetso €O Misdzdej ydz' = f Odzj
mMdzdL dIs! L OtcOIlsT dzO + dzjtecds d BJ MY2j4yd.ls* 1 dzj tcG
RMfsdz L v Wtedsedze (1) wHdzwv 20 BOwsO 2024 @G.
HdzW 1 OdeG § ZOdzM S sEe s t6 O t5dzO:
L, .o
1 cBTJOEIWUxoopT[
1 ¢@&@T1JOEY®J
‘] C& TIJmdowyPg @&t J
vsO0Cdd3 BBOL A, bketsdz Mtsdzdzi ydese s ME dzsdzj dedw 2 0

[ dzw tcOMyYjIsO© Mtdzdzj ydese s yYOmtseo sets ceTzO1 Anisdy 1
Ml jlsMisekzjls 12: 00.

O puvlpgpg mJ

vO0Cdd3 BBOLESA, o 12: 00 yYOfmbBdts22tc @fgipidds @ L) JOd&E s
HdzW 1 OdeG § ZOdzM S sEts O sdzO) HA MG sl 5 dste @RdzEy J itS t©dslz d
B3d Mistsf sdztsy j ded W Hozv | Qitzt&z¢ dz@az®) sfgae4) 5| @zs dzvs | 1) ¢ 8z 074 .
cOMMyudlsOdzd 1 E0HlsO8w8U AL Isd HOdd j o Wttdkzdazkz 3,
tcj L Ezdz sOIs:

— ACANE®®J OEJ@tJAT 6@J) AT O®TJIAT @J p&J
vOCdd BBOL BB, Ljddlsdyr 2 ketsdz 20 BOwlO 2024
t Ofyjls Mtsdzdzj ydets?2 wwOHdOYydd HtsotsHddhy (5 Wistktdkz

Ed = 1361 1 I05/9|1 = 1309, 5
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vsO0Cdds BBEKLOL 5, s dzdzey ydzOW tcOHd Oydw ) 1 OdzG
ftedBdzdL dlsjdz dgs 1309,5 JlIls/ &3 (tdmkzdetss 1) .

g

g

800 94—

SO0

Connegnas pamnama (Br/m?)

13 7 ] E 10 11 12 13 14 15 16 17 18

9aC CYTOK (MecTHOE BpeMi)

{ qMkdzsC 1. wddj ykow €OHdOYdY o | OdeeddzOdzj (20 ¢

sjdz BOHY OteC d?2 tc ©2 ts dz. l sLtsBdztso dzv | d3" J dfmls
Msslse jIsMisokz® Is H tsdzG s fiyte sy dzts 2 MistcOIsjcdd L dzd 666G J
R sdz' L s9 Odad J GdHtst dz e d d, fntsdzdzy ydzts 2, 9 Jlstets
LOadMmd @3ts M s skt &8 6ff OfsegztsB o d3] dzdzts f tsor h Ow 1 Gt
tcj edsdzO. [ OLodlsdj otLtBdtsdw j B3s?2 1 djtwejlsdsd Is

1L CtsdesdBd Yy MEsets tetsmMisO d MtsLHOdedd teOBtYydm d3j fMls
O dzOdzdL Msdzdzj ydes?2 ©WOHJOYdd or kY dOd&z@deqf O®Rj d BYP
OdzOdzsedyde' § h Oecd, ybs d HdY ] 0O0deddzOdzO, CBtetej ¢
l]iBeteOWdyj McOw hdJesls® sjdz2 BOHY OO MtsmMlsOoadzv jIs
MC dzsdzgj dedw Hdzv s jdz2 BOHY OtcMiBBEes ©O2AdO dz2ZO 20 &GO
ooQT

1 cﬁTJOEIG—

J
o U XWPT T

] sSHMIsQoa dzw W | 9 (BT WWugzadlzc & 1 J
vsO0Cdd3 SBKOLEs®, Eeobdz Mtsdzdz ydesets ME dztsdzj dedv o
23, Bdshzdzj ydz 2 yYyoOmtseos?2 kZesdz 9 12: 00 yYOmtseats? ket

O puvlpgpg mJ
RN sdz! L 2w Wstedszdze 3 or ydimdzw jds L jdedlsder 2 Ekesd
— AOAKNEd ®»J OEJ@t1JAT OJ AT O@T1JIAT @I pplJ
vOCdd3 sBtOLBBA3, L jdedlsdzr 2 EZetsdz Hdzw s Jj dz BOH Y Ofe

17, 3A ool Q0OY ©OHdOYdY ©OMMudls' s OkOMm:!: f di
fsflscvqlzdes2 11368 d L jddlsdesets k¢ dzO:

Q poepAipowJ
O0Q poopp@vuvp @A Is/ d3)
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[ftej Hjdzj dats, Ylsts Mmtsdzdzy ydzOw tOHJOYdqw o s Odz
ftedBdzdL dlsjdz dgs 1299, 2 1lIs/ d3] .

lzBOHdEZddMS d2 ©O2tdz. 1 tosotsHd v wWOMyjl Misdzdz
LEBOHd 20 &OKkO® 2024 ¢. (uvOBdkdYyO, (dhMkzdss 2)

vOB dzd y O
VP vyoufl3r trrvf 2oz 1L Luvl¢r(RQ o0 { p®BY4 ve .

Jtej,Bg" vYOmMso M || j dzdlsd,@ kG u6ddsj ydzs,EdLl Mk ag

6:00 1903 108.09 0
9:00 145] 70.39 465.36
12:00 0J 39.2) 1057.40
15:00 45] 70.39 465.36
18:00 90J 108.09 0

zdtetslb®: ( 3gwAR L dlsj d dzOY ¢ jtectOW¥dyj mcow h
o 5 dzdzj ydats | WK oi@E§ldAdijs iflse 2 j 5 o j ) dedz iy WidADs dztf s Jndaft
(GO) :lBB®GL (MtejHdww fMtsddzj dzOY v QA tees'd fH )i et inlsd 6
ftoj HMsOodzwels §sdztsy jdadj o tsldzdA:00 & ds O1 &ztsq 0 o fipts dizha
dzdL €52 bsycj, ybt ftdetsHdl ¢ L jddsdsBz &edez,
Mddzj ydetsj dL dzyj dedj dai vBMG cBHEH ddzy fs o 2@ EHasdis g™
stsySy f Ljddbdd® HedtzdjJIRW2A057, 40 I IpdeBh] izt o A
dL iz yj dedv Eltesd d o Ui O S0 Elsj d/jda sdabx js  ¢&©
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9ac CYTOK (MECTHOe BpeMs)

t dmzdetsS 2. wBdzdzd ydzOW¥ ©WOHJdOYdw o | EZBOHAE (20 dOt

ddzOdzdL 1 dzgj e jlsduiMisets fslsj dydodzp Odecclf tzic@O &
L Csdesd3d Wd MEBSBESOHED 2,5 dg00 dzc  &zOdz  s4 dz! B OH)Y Ote, 0O
wodzwe sfqw dHJ Odzr dz" 3 tejedtsdzOdd HAzv OLodIlsdw
CitectOWduyu Mtz f tsdztsy j dzd ¥ , Cdzd B3OIsduyj MEddz Lk Mmdzts
Clsd t©02tdyr { ts5dzlztyjoOr Ists dedda@juigfldsej twlz! fgds dzdzj ydetsc s Mo j Is O
H]dZOjIls dr §SHAaBHWhddid HAEZY fttsjClstse otsL B Az C
M dzdzj W@dzjrdzjt? . 1 dXd HtejHMisOodzj dz OdzOdzdL 1 dzj tec j Is
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EilsOdsersS syjdzCd o' €OBBISCd 1dzjtecdd o5 o] HY tsd
fdztsh On: & 1 EOM(ADY PO Y akdeBipfiss o L(zj sw ¥ stedzdzO 5

0 O 6 - (5

GHR-o" AtsH dzOW B Edktfyfgldzdz) bds) ; d L dz& wfjddi jO (1 st/ @fki2d)
(BA)slr OfgiuAdo OV o tcOBBISKCO 1 dzjtcedd tyjdzde Ojls
[ 26]

~ ] ,
!O L’) RN NV VL EN v ANV " N o~ ( 6
. - - ¢ N

JGjHiSkZOEOY 2000 Mmddz ydz' = YOfise o cBGH, L
tOmujls’ fljdydOdkd mddy yds?2 1 dzgjtecdd [26] :
0. 5 j dz’0B @ @B M i) ¢ clvochwed T
O e@icmnnm ey T >~
B . 1G)(dz.G@dz®xizpanT[quJ ¢lo vy TG QEBS((),’
O dggnnmxgm ¥ °
9. JkeOopu@ip mnim® ¢ pwniwca pdot |
O~ porcnnmo @y T O

2.0

1.5¢

1.0p

MomuoeTs (MBT)
Suepruz (Me1/Tox)

0.5}

0.0
Kenntamzap SaHrHIaH T'yoagmet

tdmMezdzs ¢ 3. I sl dzydOdz csHBots?2 of tcOBIged) L g ts fixbizis
1 Cdesdsd yj MS sy 602 sdzj

l sMmisy\oHiss j L ztem& d 2 1L CtsdesdBd Yy M d2 t©0O26dz 5B dzOY
ftosdLotsHMIso O Mtsdzdzj ydets?2 1 dzgjtcedd, M ftojH s5dzOG O]
206, 6 [lIs/ cgtsH. RM sdzr L s9 Odzd J 1Ists2 1 dgj cedd B
L tcgOdlz® o BEZOMIS otsL BB v j i3s?2 1 djtejIsdSd

LsdR tjedbdse. | LOCds yjddd, ] mzthdow ssjnfj
LWWjSkdodtsiisd ®©OLoadlsdY tjcdedses d MistOd
HWW jtoj deydiesh Ovuethe 5 t@sMdlsdy ©OL dzd yde = t6) Mz tef
fesotHdl! bkedkedj dd 2 OdzOddL o MmsyjlsOddd f Isc
[ 27] .
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1 06 dz¥ uj dad §

bHAB3ddzd MistcOlsdo dzr §| ©0O2dzr | Odze d dzO dz, S jdz BOHY
106 jLEEMSC 2 {StdsBdyujMSd?2 ©O02td SB&OHOE IS L dac
Msdds) ydets?2 1 dzjtecdd, CtseOw BEHjls Mismseflse so
tsB dzOMls  dztootxlzWiy d3ts 2 1 dzj e jIsdCd. t Ofqyd Ist ftotso SHC
Mstslseo jIsMiseakzjls o jMmjdedzi 3z tcOo dzesH j dzfflsads . 1 O tsMmd
Yylsts ctsHBs90OW o' tcOBBISCO {1 dzgjteedd M 1 6O (10 000 ¢
o tBfigsydiigmisd 13 206,6 [lIs. 1] 1 OdecddzOdj (4720
OB dzE HOB sMw  BBsdzj j of MsCdj ke ded Mbdzdaj Yydets?2
Bsh dzesisd ftetsdL o rfiffflsmd® L sdzP tled §f d . s dzdzj Y dzts 2 1 dzj t6
LdOydlsj dzt des ftsCtcOIsdls o' BtetsMr § OtcdzgdCtsor 7 G OL SO
Hsfisdy jded® yjdzij?2 o BdZOMISd {1 dzjtecjilsdyd MEs2 B |
ssc s, 11sO Isjndzsdzsce  Wz) etzdft dlf B@BHBIs 'Misd@kz dzd te ts ¢
tcOLodIsdj tojHcshtOd@.i Riffsipdrjj cC do Ojls, Yt EMisOdztse € O
sJdz BOHY Oty d JEZBOHM dj bktd ¢t kReojddydeOojls
Mstslso jIsMisoakzjls HsdketsMiesydets?2 {1 dzgj tedilsdyj MEts2 Mmiste
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L Csdzsedud MEts) tiesw@dicass®@ddfigd i d sdgizddz s t©dMSE On; i
1 Ctsdzsedyu MEts?2 tsyjdeSd fjteiH d2ZOyoOdzsd3 dzse' n G tedz

] toj Lzdz sOIsj ftotseo j HY dadz” R dmimdzi His9 Odzd 2 z il
sjtctcdlststcd? 1 OICjdMitets tojedsdzO ~OOCIsjtedL z8 Isf
B s Odzdzts o Yylsts MoadHjlsjdzt mMsoekzjls t L dzOydlsj dz' dztsd
fsCtese . " fEwdy) £ salzyj dz2lstceOydd L OctewL dgve hdr L dzj o
dzj f sMtcj HiNlse jdedets ftoddzj O h drn € ~RoeotfMmistsnteOdsd dzd P
fjtejtcOBBISCd tkHdsets MmMr ! v,

b dOdzdL ~AdBduyj MEsets MsMisOo O Htsys COLOdz, vy
&g HJ, BrhsweoO d tbklsd o tw©wWwHj ftosB fHtejorhosl
Codzyj dzlsu@efdrf@) [ MsB J dedets o " Oy J dedesy L OGtewW L dgj dedj
ykts MewiL Odes M dmssteduj MSt2 -EEK 8 2 1 d dief lgjeds Gt
teH o tjedtsdzj. I tsorh jdade § Btetsoded SOHBdY d ydc
LOGctew L dzj dzg O i #wZOOBBNMN j | citaddBdud Misd otLH]2MIs

ltesMistcOdzMmlise § dzdz” 2 OdzOdzd L tcOMYf toj Hj dzj dadw Isw y
fded % j dedd dn CBdeyjdadsteOyd?2 ¢t &Bjtey ko] dduj ddw
Eyomlss 08, tcOMY Sdztsy j dedz” - oBdzdL notsMmistsn tcOdzed dz
C1 WWdyd| desjsddg wdzQSEMsfy dzf 7 d3j sOdzdzseo, IssGHO € OC daC
ftedBdzdy O sipw ¢ Wisdser &3 kZtotso dzv 3. glzh j Mise j dedets §
B sOzzseo COLT 908l tojdzt jW B MisdesMmisd, o jlsteso 52
Msts¢, Mtse JAzdasts o dztizdnmsiztsdz@dzH h OW ISO 1 OS¢ j dzM S tsE s o ¢

v0OB &zd yoO

s{1 A1t oARR wcrrf3m fruof [ L1 1T ¥ Lylom pftrvftvur
louvsrresd1d tr4RIL D

[jsOfré& m**1 J[lsoOd ©k |, &, m 2,500 [lSeOd Gk

&6/ € 050 (f)r 12,5100 200300 & f)r g w-1D P
Pb 100 450 320 75 510 340
Cd 3 12 8 1,5 15 9
Zn 300 780 500 120 820 540
Cu 50 95 70 25 110 75
As 20 35 25 10 40 28
Hg 0.5 1,2 0,8 0,2 1,5 0,9

*3 (1 9BOCMd BOdz dzs HEsfEflsdBOY Stdeyj delseOydy & fls
*(MMF o 5fMists T 6 Oded dzd 1 j
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1l sdzkz uJ dzdz" § H Odzdz" J ZCOL" 90¢ls 20O o' MsClzs 1
dMfdzjnkjd & kjeedssed? d f§lkjdydod dzy sfOfds
LCeidfisjd, oSds yow Mmjd MCBRtLw2Mmise j ddz” j L j dgdzc
BjlsOddse ML @S j ftoj Hf M &Sd HEY d5 §shsky dj d
oGz yjdedv o bW duimSdi vyifd, ust ftjHMsOs dw ]l
oBdzdL d CcBtodzstcmHoP orzir] jj Gdsjimoz.dz' sOlsse dMmMmdzj Hs9 O
Hdzw HibdsdebH dgsledztej cdsdeso A j delstcOd des?2 oL dd,
IsjdeH j dzyd?2 L OcGtew L dzj dad W , Yylsts fYtsHlse jtey HOjIs toj @d
sftse j dzdesisd eJtsndBdyud MEB2 MtckzClskzter fsys 1 Ol
Codzd yj Mlso © L OF tseidMmjj Wetfactse Ouzdes T Htotsd3" h dzj dedets mis d
Hdzd Is j dz dzts fiyls s j 0 dzts ¢ R alfs s telOn jsXgls o Y L Zdz! Is O
fsHiso jtley HOYIs dzj sBOSHJ &S Mis: mdflsj BOsdUj MSBEE
Cotdsiebidy © bjtedbsied? 1 OEOj ZOStsEE d to ¢ i, ©
Mdzd Y J dzede L OctewL dzgjdedY  tj Skdzt sdoOydd dzOtelzh j dzdz
Qo dzj dzd ® LOGtW L dzj dzd j 5  syo Iswyy dzr@ dsd dzgd IsOc
sBiMfjyd dzdw 1 Csdzsedyd MEts?2 B J L =fd@EpasMIsd d EMmist

l " 9tsH
CCdseduj MSOW Byj dz€ O MtsHjtey Odedw Iswyy dzr & ) Is
1 0C j &S sets jedsdO sTd' LMsOdO o20yd 2 Csdift
otsLHj2Mlsodw dzO Ctokzy 08 Mz MmtcjHLE. utso toj d3j dzdzr |
bjttedsstsd g rdBclkz zOUdlsj d' dats L Octew L dgj dz¥ Wy j dzr dzq
LHBEBe ! v d LCsmdmisjd. I} shdjHss O d dr 2 d&sddls
fsddlsdCO wodwslsfw Cdzo yjor &g ddeMmistelz dsj dals Odsd H dzw

st MsS dzdlsj cOlskzter :

lskdzHOdzBOj©® 1. s. dHBHjty Oded] Iswyjdzr » d3j IsOdzc
FO2HOBCOMRMS sets tolsklsdegsets CtsdBB ddzOIsO [ Al j W7z 2 s

2 JdzBOjO 1. sTtce' LMMsOdmkids O 1t s d dziizy ¢ W i) ) dzd:
COBOt" df dz Biste d&3j Is Odzdzn Oksj MdgjdaE S dz [ & EnRds@ dzlz Iz dhtz i) 2/
Pdzdo j efdlsjlsO. md®dw. Jdtdscehw. |jsceO¥dw. 202

3.02dj 9@ ysSIststcOdhd j 0F Sus.dzse d Yj S OV-Is jsAydeteat Odzdyr td
LCsmdMmisjds SOHOBY 02 MEBEs ©ORGEOJU] NeE6E MHisddo j &
2. #-202014

4 . 02Isdj 9@ ufyj deC O MmMtsotej i3 dedzse s Mmsmissw dzdw €
tcjedsdz® // RLOjMkdw [h"MMitets Isjrdtsddad®dyj ME e

5.1r34dB0Ojfo. ,1 . sOzh"8.0jd jlssHdyj MSdJ ZCOL Odzd v
ftiosBtSf SHESISS9C O HBZY BftcjHjdzj dedw Iswy jdza §h @3j & 0O dze
Rd&zddz. 2014.

61 Juouv 1783.3u90Ehdj btcjBsoOdzedfr. & Bstckz fftoss

71 /v 2BMM29%' j] d ftetsH ZICHsH ¢ Wfixftdgjfo@diff e@®azd L Oyd W
S ] Hjigs Higdtey Odzd v IstsCffyde 201 6zj d3j dzlsts @
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1osdrvdfrt1rvfevr vt fyr 1R 3P Jlrtmy fuuRrR
1 ftRrReU3IM RYIT[JRE 1TtR [ ovuRrRY[Hs B [ AJL]
E{OMO@B&OR@JDIOO&@W%?QQ@H. sjmdz. dz2OEZS, oL jto

bdzdo jtefdlsjls, Sy @DO,dqewf @sngaspddsy a @nai | .

MECHANI SMS GOVERNI NG SURFACE HARDENI N
OF POROUS COMPONENTS DURI NG PLASTI C DEFO

EGasarmoy aORCI-DO#BO®BI7 2, Ph.D., Azerbaij:
CooperatioBaknj vArseiwrsaingaans,anova@mail . ru

¢ dzdztsIs.Qydfyse toj o3 dzdzts?2 BRON dqdesmistesdlIs dzd dets?2 d
COYHTd3 eBHBARE ttOMh qtew jIlsmw MW jtcO ftoddj dj dzdy BOIs
B IsOdzdzktee d d . Clsd B3OIs j o d O dzr slsdzd yoOs Isfmw o Mts
otsL @3S detsmls f sdigdzg gladps? HY SOd] 2 OoltsdiOIsdL Oydj
ftotsyd Mihse d {Ctdtsdzdyd M ts2 YydJ &z MstsB tcOL dets s v .
1 Cif dz2 OIsOydw dLHjdzd?2 dL Ctsetsyder » &BOIjtedOdziso
MdMmisj BOdUI ME et dL zyd dedlad ud ¢~ dbts detiea] B pjsfi & dfidt]
1 Oz yigQvzdztifids@Is* d o Iss5d3, Yylsts o dzj?2 ftosOdOddL d
sBl widgwes hdj ttsejunjdzdy ¢stedmlsr m @Ol tedOdzss , ]
M J COded v , ) ftetsyd MMmJ f s ton dztsfls dzts 2 f izOMmls d Y
56 teOdzd yJ ded v . lfJjtwor Jf dz®fiplg ofi dzisi § @20 digisio Ocz! Csist
Eydlsr a0jls ¢0O¢ dL d3j dzd dzd J f stedmistsMmisd, sO¢ d
f dzOMmiIsdyd M sets ¢ tso j HIjte@WIS diug b ifplyvts GLisdzGsyjdodsds. fnds ¢ tc O
tcOLtcOBtsISC ] dzgj Stslsster 7 iBjIstsHise kZftetsydzsj dzdv ftso j to
shdetseo § Y JdziL O d or Btstey dzgOdBBdzj § 1 WWJSIsdoadz ~ MM
tcjLEzdz sOIstse ftetso jJ H Jldddg Hdztsof iy fdaiz] Hdgte O'dgd 2 5B 5 3 § dzd
Mddzlsj L Jtetseo Odedz" § dL M3 Md X4 dzjL O q ukelzdedzr = M
fsojterndtsilsd flzisj s § zOMisdyud MEs2 HIVWBLBOYdJ.

Absttracmodern mechanical -malgiimgeirnags tarnide si,

applications of materials produced by powder
mat erials are characterized by &t whe madarep o mé n
compl ex geometri es, a high degree of produc
feasibility. Thet efmeopevatiuese ahdptodgcts m:
materials in indusysyematgucrenvbhetbgghiandof

and tribotechhecsati epnopkerctiesalue of the artic
that explain the behavior of porous materials
surface plastic deformation and tihne ofvierrscto ntiinng

pl asticity model is proposed that simultaneo
strengthening of thehemaptlearsitailc nbaethrai vxi ogro voefr na n
significance of the work Ilies in the devel opm
ir-boased porous materials and in the selection
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based on the results of the conducted studies
iron and <cast iron alloys are proposed, and
def ormation are developed.

sdze yjor d dfj detOeddzlz tc ¢ d W My zOo 59 , f stedmisr § C
ddazhsteczdzd dzlssmistetsj dzd 4, § &zOMlsdyd MEOW &BsHjdzd, MCts
ftsojtendetsisd, § &zOMIsdyd MEOW HJWStedBOYydWw

Keywoarldlsooy metall urgy, porous material s, mec
model , stress and strain rates, surface harde

10 sfMmdzjHded] GEBHTM B' dzd tcOL tcOBSlsOdz" tOL dzd ydz
f dzOMmlsdyd Mé¢ses o jHjddw §tedMmisr a Isj dz 1 tsdzr h d
ZOf tew yHjjdbdEtc iz totso Odzdets ] MtsMmistswdzadj cdzOodz" d3 Bt Ol
dzj HoMs O Y@®s BYH j ¥ stedBOYyd sdzdzs ] bk tetsydzj ded j s ) dzts
or Btstc tSflsdiOdz dzr » § OOR] btese Ftosyj Mhse k1§ tetsyc
HiWtstedsOydd d tcecttOdzdydeOjls dr fttOClsdyj mMStsy f§tod
SftejHjdbSNT sdzfpd3j dz' " jdedj &3 §stedmistsiisd, das d 1§ az
BOIjtcd@@@dL dhimdziHseoOdzd?2 COL" 890]ls, Yybsts o3 n
Besdtsdzdlsde = BOLjtedOizse ftod MHodetsots?2 tBKOBTSISS
HeMIsOlssydzs cGdzzB ¢ 5. [ HdzOC s  dz20dzd yd 4§ fstc o ft
mMih j Mise j dedets jtso A2 fiZdf j § telaOy jofmMmse, d L Ists o dzd W ded 4§
2Oz Ypdets: dzgd yd ME 2 IstsySd Ltejddw. 1 Mmewrd f 1Isdd
fse | torn detsfls dzs'e Y tetff defiplayds difls ™ % § ¢ ftod § dzOMmisdyd Mes
Oz ydztsy d §JwOCsdif Nt disd cfz@iidgedzgd i d + W jClsdoe dzOV
ftetsdg' h dzj dedetsisd detser 7 G dzOMmMmtse BOLjtedOdztse , f tsdz
ofMmMj Msstetsdzdzj 65 dLEzyj dzdw drm bjrdssdzsedyd MSdnm Mot
dmMmdzj Hse Oded W, s jHJ dadz' ,j tyy@z 'dpdOeds, taydsLtsdz’ on d
ftesyd M Wottidteso Odzd™w HikOdzZi?2 d ftsojten detsflsde -
tojLizdz sOIsj tjLSd d didzGiesiddeg fiffusRls Qi W tsHasPlyo Is ts y dzt
fesyjmm EZftesydsy ddY f§sedis' - MfjcO0j B « BOlJ 6d(
Alsw edzdwdzdj Bt dO fetsyjmimr i ¢d d § z0Mmilsdyy
dzOz Ypdpts: dzd yj MC OV tyjde§f Of csstssd &zOWH) ClsO

tdLEzd sOIsT dMmMmdzj H s Odzd 2 fcLotsdzvels or BtcOlIs!

fseo jtordesisdegse s Lk totsydsj ded v, MY stcdiz dzd tcts 9 Ols ¢ dac
JLelstsodzj deds dzOH jYyde" 7  HEBsdzétse jydez' = HJjlsOdzj2 o
Isjtstej Isdyj MEGIgr tedgts dzldds BN Is dMmf sdz' L s9 Odz" H dzw

gL desmtsMists2 CtsMmisd HjlOdzj?2 dL ftstedimls' 7 dzdlk' s &GOl
ftoeyddedzr = MdMlsjdz3 + dzj SstcsoaotsLsa, O OCY] OCCEAGE
g mded S d. 1 Ists g dzVojtdsifitlyw  ffrdsifieziicis sy d da@ g dgtsis  te j M
ftcj] f SHOo Odzdd BOIjtedOdztse j Hj dad W, dzdlsj 2 des?2 3 s O
o' mMhdas bkyjsBdzZr m LO9jHJddwYA, O sOCY] o Wttt
sjrdzdyi MSdr COHtotsO .

vipdzsa dv d &jlssHT JMMdiH o Oded 2

1 sMlsOodzj deder | © tOBlsy LOHOYd tjh oOodzdm: dO cf
dMmfmdzi Hso Odzd?2, Yoo jHjdzde m o dZOBBKOId » d 4§t
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OBl 5 BfsdBdLOydd tjiyd®Ess §ojtcr dsflsdasd
f ZOMsduj MCB2 HjUBLEOYyd,) 2 fodzyjdds j HOdzdz |

By mnOdzd U MEdn, RBOLJBOSdUIMEdr d MsOIdMmisdud M¢d
sjrdsdsed?. bgydteh®' ©fchd sOlsss fSHiso jtoyHO
difidzj Hiso Odad W diB(, ftoetso j HJ dzedzr a3 fm dimf sdz! L s9 Oc
dLBjedlsjd d& = fwdestess, Ekhstes2flss d &OkjtdOds

tdLEzd sOIsr dMmimdzj Hise Odzd 2

1 sdz hddzmlses kEyjder » ftetse jdzd dBwBOMhIsOB dzlz® f tots
LWWiClsdodesmisd ftseo jtondatsMmisdes?2  dzOfMlsdyd MEts2 HJ W
B ssHsdE HJZOBd Y MEsets Gt Yj 6 ts ftej Mtse Odzd v
dMmimdzi H s Odad W Mz BEFdf REOOdJge j ton dats s dats 2 f dzOf
ftoWw Bszetsdz dzg' = tBtOL ytsses o SCtdmstzSydd M dMmf tsdz
OHOff Isj 0. ) CoOyjmej BMdsod = ®HBOLJjtcdOdtses H dzw
o MsC sBOtd Odzyj 9 OV 1 QL M[Ip jzdelf b dzOhadzft Pz L ¢ slstso dzj dz
d dedL Ckzeodzj csHdMIsr TQY j RS dls BPoikd sOIstse
tcOL cOBSlIsOdz" toj Ss5d3j dZHOYdd HdzW L OQoatsHtses 5 tojydd
MdMmlsj &3 1 dzj SstcsotsL so d MsBdteOs hdrn odlsStse L j todets

17 dzs tOLOBtslsOdes M j ydOdz! detsj] tsBtStlzHse Odad j
B ssHsdZ3 HBtodzso 5?2 tBOBBISd d otMmimlsOdatse dzj dad W
SflsddkOd df j tjyddr L OC OdzS ¢f: =ts16 ¢zt)B sl jsdy B dzts jo OB
17 3 BBy HO: M Oz ptc ) g PdoR.ts + Isd dmmdzj Hise Oded W,
fsmowh jd bkid ¢t §&OMsdyj MSs?2 Hj¥sSLtdOydd §so
rsl. RLojMmlsdts, vyt kOSdj hkkzCOlkteCd ddet dj t
fMtsH j oy Odg! hdgjjB tsC sdzd yJ Mlsots di3j z€dr ff St d34 » Odzd L d
ftsojtendesmisd OdzOzsSedyj dz d3j m» Odzed L dzsz s dztsdzgf Isdz” = b
f dzOMmlsdyJ MEts?2 HjWtsttddOyYydd §tse jterndetsfisd ftstcdfmilsr n
fteOCibdud MClj fidsnjjrdediij ot v f§odzyddad "dLists)
f zOMmlsdyd Métsets ftsojHiddy f§sstedimlsr n Isj dz 1 jtco OW
Isd Cudmisd o odHi { dzazdfmO f i dsday jdsizigdfa detishifisdd IsdiQj t
MowL Odz0® M dzBLdzdflzts ZRjssls  ss?2 s jterndesmis: 8 d I
dZOf tewy jdzd 2. 1 deOujded™ §dzetsmj?2 {ktsdéts | dkdadfmo d
B dzd tftejHjdzjd bistjldu3mncdpbd  ShYfjted ki dlsOd

Il btstets? Isd{ BsH j dzj 2 o Cdzs yoOjls diBsHj dzd, ) ¢t
Oteddd ez M drn ftso jtorndesfisj2; BHBBO dqL dedr Mstslse j sl
O HtelaBOW) Bdgs? Hj W stedsOydd [ 117 .

l ©OBCOn 1Isdr BBHJjd]?2 @By dts ttOmhdOlsteds Ols! |
fsmMsOdetso € j, des ftcd dMfsdz L seaOdedd L OCStsdzO, MmowL
Bsy des cOMMdZOstced o Ols! Btsdzj j BBhHJJ LOHOYd. I Bt
tcOMMdizOIstcd o Ols! Mw COC jHddeMlse jdadz 2 1 OteOd3j Iste, r
jSkhd2 dBskjds HjWstedBOoydd.

l Ists 3] otjdw ntsttshts dLo jMmisdes, yYlbsts ki tctsydaj «
dLij dej ded j a3 ( St j dzmMOydj2) ¢Yotedmisshmisd, ds J [kt
Jets f &zOMmMsdyd MEts?2 HIWBLRBOYdJ2 ftod EHOty. [Ibtedy
ftoeddzd dzj dzgdw wBBdnm Idfse d@Hjdzj 2, hMisd Sk dzj
BOjtedOdzO o Mtsfteslsdodzj dzdy § stedMmistsets Isj d&zO H J W st
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l 1t lssd3 Ctsdzlsy SMisy oL ddSCOjls oasftesm 5 ©OL OB
fsojHjdd" fotedfMmissets Isj dzZO o o jton desfisdatsdy Oted3c
o jtemdw dBsyjls BriIs! thMdss 0O dO Isjisttdd ¢ 9 0OHtOIlsd
Mesmlsj 2 HWBSLtdZ3OYydd, CelsstceOY B JHddzv jIs B O |
dzj H sMIBOIs.C O |

10dzdydj HJWJjSIlstse © oadH] HdMzEECOYd?2 o CtedmilsC
ss %4 oted digv, CBEHO 1Isdrn HjWjClktses dBdsets, tsdz j
BilsOdkzZOB of MsSc?2 fsydkshmsd Bsyds dhfsd Lo O
Codzdayp Misd MdzsC Oyd2, ddet LK ko jddydls! dr yd:

[BBYy Y jdedzr | BOIjtedOdz dd3jsls MistezClskzteds j HJWJ
mMded y O Is dr Bh k8 ftosydesMmils! . [Hdedd3 dL dBjIssHise
WodzW jIsw f dzOfmisd ud MC OV OH8 sw@EPyd ¥ ¥ §f & & g & dztztihin By s
ftso jtorndetsmisd §fstcdimls' 7 HjlOdZzj?2 ctjLdtscse ksdfoO w
ZOtclzy dzs?, ISOSC d odzzlstej dzdzj 2 Ctokzetsoats? | 59 j ton dats
ftesCOIsCd dzOtelzy dzOVY d @ dzlely te datzdey WH | fstOalzid tc ~ B AntsH W s
o j Mddgiedss fy Olsd v, Codzls OC Isdtclzw M or MsCsf oy
SHdso toj d3j dzdes f sHo Jte Ot smw § d&ZOMIsdyd MEB2 HJ WBted
d EfMtcOdzj dzgd j &5 B &z dr f tstc. [JStesh jicsnso Olstsfyls:
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ftod dzsy Rigd Bdz! L s OAA(OQL i aey &z ddbynt. foienj H sfMis Qo dzv j Is o fl
BsHEZIDL i Gtelststc” 2 s Bs@ Qs+ BOL H © dzfizs &z& @k ' Is OB ¢
LOf etsMSERPDATEELETSEEL E@Tf e Qo dzW Is! § sH S dzs yj dzd j o5
sBtcOB OIsr 9 Ols! toj [Bgdz! sOIsT L Of tctsMise

1 sMmils Odzts 9 10 & BGHEGNHARES t©OL tc OB Blg O KdsrstistdcOs tc GrsdgH Oz
HOdAB QGL it &f sLotsdzw jIs o' ff sdzdg Is s iz elztf § "+ @ Oz iz tdad
dzso " = L ®fsdEB D) j dzd Jf 5d DUzdz'HDOdzdz’ = wfBztsl pgetdza d ¢ ;L OFf
EHOdj dzdj LOfdMmy 2.

l C€OyjMmkey ftdd3itc® BEHjIs tOLtOBBISO®RZO BOL 59 O

4L HOdd ] B.OUc'd d3d @®dzdz" -

4 S5L HOH J d3fslst QusdiigisHzg to X O) Bélz dzd € Odz! dzr 2 d H2jphdalsmget d € (
3 kv s Bippdzs L tA0)iso u p dnkzayges &zOY Gty § O.

£ =TI

python

i mport sqlite3

conn = sglite3.connect("students. db")
cursor = conn.cursor ()
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cursor.execut e(
CREATE TABLE I F NOT EXI STS students (
id I NTEGER PRI MARY KEY AUTOI NCREMENT,
name TEXT NOT NULL,

age | NTEGER,

group_name TEXT)

)

commmmit

comh ¢3%e

[ 5B O9 dzPdedfzj ~

python

i mport sqlite3

def add_student(name, age, group me )

conn = sqlite3.connect("students. db")

cursor = conn.cursor ()

cursor.execute("I NSERT I NTO students (name
age, group_name))

conn. commit ()

conn. cl ose()

17 aB@dzdzr -

python

def show_student s ():

conn = sqlite3.connect("students. db")

cursor = conn.cursor ()

cursor.execute("SELECT * FROM students")

rows = cursor.fetchall ()

for row in rows:

print(row)

conn. cl ose()

1 sdMmE i3 dzd

python

def find_student (name):

conn sglite3. connect ("students. db")
cursor = conn.cursor ()
cursor.execute("SELECT * FROM students WHE
resul t = ursor. fetchall ()

conn. cl ose()

retrugsnul t

{ B dzts o d&zoddf{Jn 2

python

def update_student (i d, new_name):

conn = sqglite3.connect("students. db")
cursor = conn.cursor ()
cursor.execute("UPDATE students SET name =
conn.commit ()

conn.cl ose()

UHOdz) @&d J nd
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python
def delete_student (i d):
conn = sqlite3.connect("students. db")
cursor = conn.cursor ()
cursor.execute("DELETE FROM students WHERE
conn. commit ()

conn.cl ose()
vijMlsdiecsoOdzd | } gtk c O B®BEZMC O f toesc tc O3’ dzO0 + Cf
toj L zdz IsOIls (itf ditpiadsts O d3dz”

KoMmaHa :

Habitu cryaedta: Tind student <lunx

OobaEnTe cTvaeHTa: add student = chaMUAnA= <emai =
JobaewTe yuuTenAa: add teacher - w ShAMWUAWMA= <emai =
MpocuwoTp cTyaeHToBE: show students

MpocuwoTp yuuTeneld: show teachers

3annaHWpoEAThE TecTupoBadHwe: add test <uumA_danna_rtecTax

MpoCMOTE SanNaHWpoBaHHMK TecToB: show tests
MpocuoTp ousHox: show grades

JobaewTe npeomeTt: add bject <HazEaHWeE=
MpocuoTp npeaoumeToE: show subjects

Cnate Tect: take test

BuliT: exit

{ St jLEdz KO § tetsc teOdsdse

1 O¢ dz¥ yJ ded §

1T dzd L 2y der stse | dz®&® i Kt edidsOieztBlly idzshufigndzts tcOL tc OB B
fescteOBBds] fddsyjddj, fsLotdvsh jj fMsLHOs Ol
o' f sdzdzV Is! SWQfpdityg acd@iy(id .L OH Oyd dMmMmdzj Hira Gdzgg pz' o rstnealz
6] &% yd s dzdz’ & 28 OLR fiHi@ipda’ 55 ;0 dzS Q b iSLf e@s g fgdsdO dzr W & dzC
HisBOodzj dzd W, dL Bjdzjdzdv, 4 SYBQED] f j Bas0O tzj G tcis® Gdg
ftod eyl Gade OB Sls OdzdzO" 5 cOBRBO dEsy jls Makydls!
dde¥ stedz@yg sdgd s j d3: 1 Of tod d3j te Fyy sO Istso Otetso B
Hiekedn ftoddztsy j dzd 2 .

o d figte(ds j GO k&r

1sOHM teCkdZEOa ® 1. s., (Y OdtsoaO® . ¢. my@@dzr d3cC
BOOd&zr i3OIs B OL Ofpr &z BOh COtlkzlkz MdMmisj BOM @R O ML USE B
CoMmMkzH OteMmise j dzdzse s Eded P BEBjIsO. 2023. ~2(56) .

2 Odgmkztetse s. v., oO¢dzjdztse 1 .sfri mdpf sizds sk O dzffw

HOdzdzr = // 1-pBPdf)S sc@zOtklMizH OtcMmise j dzdesc s EIAD.j tc i

3. .Mj dzdzdgOdz 1 . t Is O dzH ORcystddOdf Is@estslagdsdsS) C B f tod d3j te
r dOdzj SIsd¢ O, 2020. 1376 f.

4dabkzrd . ¢. cL"C PIVETHHONO BRI BBFT Odz§26 M.

5s0OH" teCkdzscoa ®© 1. s., rJjJ dzB j C ts®@lHdzve ML r Diflag dz
HOdzdz" = M K ysoiits6ims sdzdz)j Is j dz ZOkz¢Cd d fO&sdBH. 20
ht tddoir/gl0. 3362DV4 /41242 11
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6 . SOH'" tCEZdzs®o © 1. s., RLOBJjSCtso ¢. ¢ dzOdzd L ¢
HOdzdzr = o -BpFHBEEZSEEd?2 [/ /-8 QiistidaE s r OEMPHH OtcMmis o | dzdat
2019 .4. Q.
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CYRI'LLI C ALPHABET AS AN I NDEPENDENT AR-
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MstckzSIskztclz Cofist GO d MW stcd3d t6tisew @ls ! O dW ©Ode Jjstowd s ¢ O
ftosj Slsdzsc ts 3" M dzj ded W . ] fteOCIsdyj MS 2 yofilsd
¢csdtod dzdzd yoe , Hi Bsdefistcdtclzs h OV oL OddiEsH j2Misadj ¢
Msotc] @3 dzdesc s Md dzz1 s O. 1 Oz ydzOw dztso dL dz@Q'" L @ Oz -
ddzlstczdzj dz2ls© ftetsj Clsdes?2 St sLdydd, sBl JHddgw s h
ydWtcser j ftcOCIsd¢d. tdLEd OIsT Bsckzls BT Is! d f
Sted j delsdtetso Odadz’ = dz@ Cbkdz bktedy 2 St5H { sMfjdd- d teC
fashion.

Abst.Taet article explores the Cyrillic secr
contemporary fashion design. The research ex
constructive el ement of form and a cefrevencef
the topic is determined by the growing intere
need to create an autonomous artistic | anguag
met hodol ogi cal framewdr Ruissgaihddawmaanalonsit r uci
compassatsiuwad studbaesed aadt ipstoj@cmodel i ng. The
the principles of transforming a | etter pstign
of a fAplastic alphabeto as a model of desi gt
col | K¢trii,0 mwhdach demonstrates the interaction ¢
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a contemporary silhouette. The scientific no
instrument that wunites historical experience
to the devel opment of #wuashiads colltectioocesdkoa
domestifcagdhigon adesi gn

s dzt yd o' € die=tedd:y O, GCbkdz sktdz 2 Ct8H, WBted3O, HC

CodemlstczCIsdoadL d3, ctOW j B3O, BsHEzdd dshmis! , odL kzOd
KeywoCgsillic script, cul tur al cod@gar dfegr n
constructivism, grapheme, modularity, visual

) Moot d3j dgdzr = bkmMdzseodwnrn WttOed3j dzlsdtetseo Odzdw
f slstcj B dztsmlIs! 9 OwldSizdzdtese Odadets? S kzdz' sktedsts?2 dH,
HdL O2dz0 1sO0Sdd3 dmlistsydzd Sitdf mds'j IO f GZOIE D d tc dndzdgdey G ¥
wirCo dif dedizdg Of s OCIsdC OB, MY tsMmtse dzr d3d Istc O defdzd tots

K Jji'&z H Odzdzts 2 tcOB BIsT W dzw j Isfw dmf sdz' L s Odzd 4§
sostcyj Mso® ftod ©WOLWKOBEISC ] Ctsdzdzy Sydd SHJYHT .
Mddals j L, dzgOBdzs Hjdedj d MtOodzj dedj, vyt Mtstslse jIsfls

RMlstsydzd ¢ bkoatsteyd Mso ©: Cdteddzdzd yo d dzOMmadzj
teEmMMEd?2 OOz OttH dOYOEZO mm 93¢0 ftoj HMIsOo dzw
BJtesots?2 Ckdz skter, G6HJ ofjtorj fosdLh dzts fJjto]ts
MOoksmMistswilsjdz dzr = o " tcOLdIsjdz dzr = JHddzdy RrEHBY J MIs
o Ot dzOv CtsdBdi3zdzd S Oydw it MsOzZO BT Is' 9 lststed ydzts
dzdddv, vyYeojl d SoBfsLdydw MisOdd dshdlsj dy id Mndr
Rd@Zj dedets © OoOdzeOtcH] BESCOO fjtojMmMsOdzO BT Is!  dzc
fdzOmMsduyuj MW@ 28 MeMlse j dedes?2  MlsjlsdCts?2 d
1 tc OBBSHIE Y dRoCAdac O tetHdf' MiIsfsd md y& ts6 ts, l Otco Oter b ls
Isfsoas?2 d o¢(dzj CMOdzHte© t BH S tzbzfyls tf Helislsy b od g t4s df ek
EHtsy j Mise j dzdz" | , Otcndlsj Skztedzr § d cwOWdud MEdy
ZzOC O, Idff sctcOW d-¢ O H W] CHinjlsdgtsinzin ISItOd2tdlz ¥ Is M ls tc § d3dz,
LT Sk odL zOdz! dzr n L dzO¢ ts9 , My smse dzr - fdtcj HO
Z dzC ydi'sd©Omisd [ 7] .

Clstsls tsfrls MIsOdz sHdzgddz dL S dz¥ yjora Isjtstedlilsdyd m
StedissBteOL 59 OdzdwWY o dBBsHJ [ 10] .

] Ctsdelsy S$Misy Moty d3j dedztscts HdL O2dzO S tsmiss BO
fsLotsdzv jIs te GrfrpfiriatiCoisdizodup j Gt diz ¢ G@C o] CstcOIsdo dzr 2 (
MistczC Iskztcdzr 2 L dzj a3 dzlstc O¥ s dgPts Lagjuiphdls o fmiBd f slsj
ftesf steyd sdzOdz! detsfyls d d tedIlsd3d yd M¢ 2 i stew HsBYJ dac
fesmstesj dzgdé CtsdzmlstczCIsdodzr » Wistedz tSHJ Y HT . l jtels(¢
BzCo jdzadzg" » BYyjtelsOdzd 2 W tstclizslctiztsrls? o dfts Mz jOlsiz' mlz" 197  tols[ s @fF
dzddedd SCtotsw, Hjdzjdd] o jtendesMmisd IsC Odzed, tOL d3gj h

vOCdd3 sBtOL BB, o fHtwisjClsy c¢csdteddzdzd yoe Isj stej s

1. | 6OW j &3O tcOMMdizOIstcd o ©O4 Isfmw co¢ GJ A Isted y
LOCtsdetsdzd tedetsmisw dfsd ftestf steyd?2 d tdlsd3dO, {§.ted d3j dzd d3r

2.0 9 Odze OtcH tMHdizr Mdzd o Oj Ismw COC dhisstedyj ME O
WEdC ydtsdzOdz! detse s sBGOL O, CGHJ 1fMsjlkdeO d tOYJdBd

s = * 11
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l MjHddgjdedd 1 Isdr Hokr d&OftcOodzj dzgd?2 totsy HOJ IsH
dHj cBlzCor COo¢ OtcrdlsjClsizter Csflss 3O . v OCt
ZOYydsdzOdz! dzr 2 Mddzotsdz o Miotej dzj deder 2 BBsHdzr 2 € tsdz
OCIkkzOdz dz’dfy dapdzBlztalisy j Miseo j dzdese s d Htesj Clsdesets ogr b

sydsClzdz sktedzr § d btejdzHtseor j Htoj HYt
stsote] &3y dzdzOW BSHO GlstcOy Ol ftetsyd MM MOBSIHJ
ZOYydsdzOdz! dgr &3 S kdz' sktedz" d3 € sH Ods. J f smdzj Hdzad J ¢
OzHdlststedd € Btej dzH O3, stcOdzmdzdtclzs " dds dHJjd 1 StscC
Ckdz sztcdetsBs MEOdssBf ) Y HO oMy yYOh j ot tod ded &3O Is iyw
O C0O0¢ MysMmtss o' O jddWw §ted dzOHdzj ydetsmisd d dzd ydz'

l tetso j HY dadz" 2 d dpistyte(dd@ia) odis dzdzts O dzO dzd L f sCOL Odz:
toj M sdzH j dglstse Hj di3sdemistedtclzjls ddalsjtejm € dHjJ dMmy
HdL OGARO 2% tslsdizjisddzd OClkzOdz desfyls! d tsted e d dzOdz’ dat

Clsts MoadHjIsjdzt Msekzjls 5 etclsso desMmisd OEHdIssted d
AnzHtsy jMlse j dader 2 Mddzo sdz, Mtsj HJ dacjdefidsols ROHNdejd ¥ td
fwisd dzils orwoddz EStjfdjdd d&OfttOodjdd?2, Mmeow.
Otcndlsj Clsktcdztsmiss ¢ Wsted3™ [ 4] .

[t odd®Oddj kH,jdvjlsmMw Csd@Bddzj L sdzgz S OF 1
WEdeS ydtsdzgOdzt detsfmils: d L Oo jtehy dzgdesmls! BBOLO. UvOSCY
OfmMddisdzj stedd d Yo jbtsear s CtdlsteOMmistsa, Yylsts j Mmilsj Ml
czmMMOBOEE OtcH O.

v OB d&Zdyo 1
g [ARG[ 7?71 38 61 ¢6f R

] Otcd Odzls ' % [ OC tcOBBO
1. 1 0OhM otsLtcOMmls.
m1820 23
@20-25 64
m25-30 3,5
30 d MkOteh j 9,5
2. ldH HjWwIjd desfylsd.
B OB IS0 20
By yjBO 45,8
B OBtsls®O d EyJjBsBBO 352
10 f4demdd 0
3. ltwjHitsydkojdkr 2 Mmisddz o tsHJ
Bsiy ko 43,3
Hp o Odze OtgH 15,7
Bylstcdlse d tc 32
l jLtweOL dzdyd dz 10
4. 1 0Ohj wldesh jdzdw € 1 Cdztsdze d
B Oy dzts 20,5

B Oy dzts, dzts dzj dz 42,2
B Mlssdz 9 Oy dzts 18,3
1 JLteOL dzd ydats 19

5. 10h | tldshjddfj] ¢ dhNfcd L
Brdzls j toj dzOWY dHj 42,2
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]l Oted Odzls ' % [  OC tcOBBO
B sffdislstcj &z B" dz 20,5
1 JLteOL dzd ydzts 17
B 5L Bsy dzs, ftedts 20,3

3

6. 1 dzO0CBd dd M bestyj Mse sd &

B O, L dOCBg 30
B 0, tlsyoOfmilsd 20
By dzr h Odz, dzs dzj 45

14 L dz0S B 5

7. 10Oh EFtetseojdy HEBABHO.

®20000630000 50
®3500045000 10
E5000680000 35

90006150000

ARojlstsor j ftojHftsylsjdedw o tsH

®2000630000 25

3500045000 35
®5000680000 25
E90000150000 15

vsO0Cdds tBOL 503, MsydsCikzd skztedz | d Milsd dzd M ls
Bd&zOGetsftedWisdzgze tshmdselkz HA&v Coddj Cydd ¢sdted dzdzd yOe
d Motcj d3j dedzlz® o dL EZOdzr dgzs HJd2OB] ¢ k2.

[ibHACO AkznGhdhsel st st (o sBLOL 5o

) 65 ClsdgOv Swodzyjfydy CtddiSydd sfdeojlsfmy da
f zOMilsduj MC ke ddesjteftejlsOoyds o CsdhbsezSydd ¢
©OMMBOkicde Ojlsmw COC MsosChkydsmls! dddd2, tdlk
fjtjojHY deder 8 o wWistedgk j xgn ' fls wizSsied € Odzd, HJ OC
fjtejMmjujddy MsOdssvwlshmv std) dsdeOodd Hd&v dddd 2

sBl v [dke
]l StH] OdzOdzdL © BTM dzd o7 HJ dzj dgr CUsdgfleotslyC Idf ctaffipls
ftcj sBtcOLtso Odedw BEZGCOT, wBiMfJiydeOshdj yj dzsfls dats

st OdgMW stcdzOy dov  Sotted@flgt€ S Is d o dzlz © mMdmisj Biz; Gt OW
MistczCIsktedzr 2 COtC O, ftcjHjdvehd?2 MmMddkzils d {tfs

| BHEdY gdfifsg Iststc o Ote! dqteso Odzd § BlzC o j dedets2 W
fsLotsdzv jIs HBBdIs! MW odLEZOM dtsets tdlsd3O d JjHJdzMmls

tdlsds d SodEE@fbBtsoOdd] §datskd =~ d fEkzMmis' s EkEy
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O9 OdzG OtcH O.

CCtodesdzd W, omifflds@Alz! L s Odedy tGteOded Yy dedzs?2 § Odzdls
CtcOWdlssor 2) , Yylsts EmMddzde Ojls Otrndlsj Slskztodatsls W
I Msjilsdets?2 CodhstezCIsdodL izO.

Clsd ftddaydtyr sBjMfjydoOsls BOd&ZzOdz dBjyHE GtcC
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APKHTEKTOHHKA KOMNEKLLHH HA OCHOBE MPAYPEMA KHPHIIHLLDI

-RYBALLKA

CBHTLLOT «A» €
KOMEHHE3OH «T'» TIPHHTOM BOEHHBIA HOMIINE

t Mz dets S -11fyC o e OWtsidzazj S yd d

f OLOBtSIKCO Ctdzdzj Sydd tSHJYHT

t OLtOBEISCO Ctdzdzj Sydd ftesaHddzO dzgj MEtsdz €5
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Surveill ance Centres,; and[WYari7fdus other grey

The following criteria were used to select
reports published between 2020 and April 202-
COV I ; 2) performance of dinggg nionseé 8 acw rtcees t se tatn

- "0 T O

o

o —
o S

o — 0
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Nationall9COMWIsD i ng Guidelines and Publ i c He a

Kyrgyzstan; 4) availability otl9 pindelnmidolao cainada |

Al studies focused exclusively on vaccine
pertaining to diagnosis, editorials that did
in | anguages other than rEoamgltisd 8peviRaugsi an we

A standardized templ ate was used t o-19x tarnact
ARVI, the various types of diagnostic modal it
utilized, health system ecsagpoancsietsy oifn chiecad ttohr ss,y s
Kyrgyzstan. The analysis was conducted using
to be made between the two countries.

This project did not require ethical approv
of previously published I|iterature as well as

Literature and data fr om ntdh eMapecrhi 02d0 2bde thwaeveen h.
represent the-ppadeéemif®@porad epost
Both ARVI 489dh@®¥lI Dommon symptoms such as f
occur in apPb Bx8 Bt eafMPdH638F peopl e respectivel
Anosmi a/l ageusia has a sit9pnhgewevcerrelyaui or

symptoms in other ARVI s. There is a greater
associ-anétdapmat ory complications slOgbh aeasesmpare
to ARVI s.

Epi demi ol ogly9 cafn dCQAWRIVD s i n the Study Locatic
vari ant wale ICOYRPD26t positivity had exceede

i nundated with patients. Kyrgyapittaam mxmpteali iethy
gion in July 2020 and early 2021 9as a resul
Di agnostics and Limitations:

A Gol d StPaOR)%e s i(tRiITY8 by Bot7l0 were severely

_‘
(¢

reagents, swabs, and a functioning PCR machi n¢
increased its testing capability to ~2,500 te
ral regions. Kyrgyzstan had a | imited number
and many times had delays exceeding 72 hours
A Rapid AntigeSrenBedtizvitRATsalnged bet ween ~5
specificity. |l ndi a has -1Bs eidn RAalrsg e oa nsocur netesn. fK
depl oyment of RATs due to procurement 1issues

A ClinicalBeRiaangn dshies pri mary method of diag
centers, using adapt ed 9v eCrassieomDse fdafnitthe nWHO CO
Comparative Country Analysis Perspective: |

manufacturing base to increase its tesurmnaf oc
di sparities and interstate dRespamAdviesso.r yToh ef ofir
and when to test developed over time and, at
Kyrgyzstan was very dependent on internationa

Worl d Bank) f arpnéket.l &ki ts and equ
According to thislirmadgear cchounitm i ees swrcche as

di agnostic capacity is often dictated more by
rapid mobilization of resour @aegniixredl pdibd i ¢té mpo
| everaging domestic producti on. However, S i

Kyrgyzstanébés experience higHdepghtent hbe&ltabib
a gl obal emergency.
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The health care systems in both countries r
ovedriagnosi s-dianmglnossn derwi th significant i mpl i c

transmission dynamics.

This comparison provides a common, itihmg ordeadc
for decentralised diagnostic capabilities. Th
data for both countriesnmaynbempheeprepant atciu
of the outbreak.

The clinical and public health i mportance ¢
professionals to use al/l available testing op
The next |l ogical step is to provide primary
(RAT). Public health recommendations include:
Creating Contextual Al go3) tHhansa ldloirs rhierad t Riecqir e
greater resilience. Futured fetudveseshoolfd marv
examine t ke irvelne cdfi nAlcal decioreisonrseppetti aygs
Table
COMPARATIVE SNAPSHOT OF DIAGNOSTIC CHALLENGES0202022
Feature India Kyrgyzstan
Peak PCR Testing Capacity (per day) ~2 million ~5000
Primary Diagnostic Triage during Shortage ICMR Criteria + RAT Clinical syndromic diagnosis
(SARI/ARI)
Key Urban Rural Access Barrier Distance to labs, costin  Transportation logistics,
private sector centralized labs
Major Supply Constraint Fluctuating reagent Donor dependency for kits
supply chains and equipment
Use of Clinical Algorithms Modified WHO case National protocol for SARI
definition management

Conclusion
The pandemic has highlighted shortages of e
struggled to diff erledn tdiiaatgen ocAsRVilc sf.r oBra cChOVd du n t

fails to sufficiently cl oseftoree,gdpthuagtewesemnr ad
on developing a comprehensi ve, i nexpensi ve, é
di agnostic methodol ogy. This paper offers a

equity providesefdebtasve &ond aquitable respor
pandemics.
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UD® 1 60 292 https://doi . @r9g/8RL®
NON NFECTI OUS CAUSES OF RASH MI MI CKI NG | NFE

EMamat kul,o voeRON-OQ @ 28R 8, Reseaad&@B®RRLD: HI Z
SPikcbde4-83 #rh,. D., Osh State University, Osh,
ERashi d, N@REGEZ BD:0 ®DIDBD 6 6,
Osh State Univermsaslyibd®Wawaz&y2g@wgmaiahn, c
EShai kh Mohd FarORaCn BFa@®@® 88, Osh State Uni

) Os h, Kyfaybhsnhahai khmbbs213@gmail . cor
ETohee®RCI BO:0 84D BB 00s,h St ate University,
Os h, Kykbpnsoaheed357@ymail . com

LILRLATSARJLUTERYRUEB3IIR
RIRURTUIZR[ RUA[LSARSLL 3L 1010 JfJrldr1RrC

Ef OBk0OIsSC dfs.oQdRCt DO0-0 0 @7 241 2R8e,s e a r:Hh &8 R 2P, + N
CtsH 4-B3 AV . H20Z{ MC 2 ctsMmizH OteMmise j dzde” 2 kdzd o
¢G. [hMh, s m&2zgmis®dzaned @mai | . r u
Et OhdH ,08€OD000®BHNV66, [hMSd?2 ctshmkzHOwmisse
Fdzde jtemdlsjls, [h, srtc’LMmsOds
Ezj2a° [BSAaH AOBOREIHDOOOIAND &5 8 8,
{hPhMSCd2 cetMmkHOLMmise jdade 2 Edzdo jtefndlsjls, [N
Estsn,iRCt D0-00 846 2410 0[4", ¢ d 2
CGsMmizH Otc Misdeg iz, Pd,Is§ e L MisOdz

Abst.Nanhfectious rashes often mimic infect.i
of diagnostic difficulty, treat ment del ay s,
similarities in morphology, sysTlkim$ carstyimplt @ msi
idepth schol arl y-i nfeec¢ teiwo uosf dtihseor dem s t hat c
der matol ogic diseases and includes drug erupt.
pat hol ogi esyt ongeesn,et and sgndi ronment al chhaissee s .
met hodol ogi cal approach,r ecllaitneidc agi tpfraelslesn,t adiifo
modern investigative technigues arecdnstcdsesat
of -nohectious mimickers in clinical assessmen
adverse consequences. Recommendations for pra

increased der mat ol ongya ctrroassisni megdi ccad| | daiboaiapg li ol
guidel i nes.

O dzdets s @y offvdz j CSydesdedz” | o M f Odedw yOMmlsts ddizdilsdtel
d, fMdjHBso Ol d dts, “Yodwslshmw JhssyddStsd IStokH dts!
dzj f tcOo ddz! detséts fsSHAaBSBHO € IjwOfdd. sdzdddyj mMStsj f
MdMmilsj d3dz" - sond dff sEHRCOCIsjtcO® wWOMftosMistceOdsj dad W . )
ddzzB dzj dedz’ 2 dzOkzydze 2 tsBLtstc dzj JadgW j Sydtsdzdz’ = L OB s
ddz¥ j ¢ yd tsdzdz” j HjtedzsOltsdzsedyj MSdJ L OB tsdzj 9 Oded v ,
Okzlstsd 3Bz dzdz" § , L Opzzzfes @dgd M dd 6 OCydd, MmMeshmizudm
MddzHtetsdz” d + Ctsdzsedud Medd ftedyddz . [BMEzYHO® s
shde¢d, HdWW jtoj dzyd Odz! dzgOY HJOCdesMisdC O d Mmsotej
fsHYyj s do Os Is dzj tsigjretsH d dptOffldydsts Istdel) ddzd W dzd ddeW¥ j S yd
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dqaddlsdtelzes h d A ddz¥ j ¢ yd sdadz | , fted Cdzddedyd S 2 i
dmf sdz’ L s9 Odad W ftoslsdosdzsd C totsB dz' ~ ftoj f OtcOlstso

td St dzHOydd Hd&Y fteOClsdSkzshdn otOYj?2 SCOMOE IS
Okzc stcdlsdiseo, T O\ ydaffvH Ete®@ES¥dztsec s, MslstolzH dad y g
HdMydtf dzd dzOdsd d Efmtse §j teh j dzfise 59 Odzdz" = ¢ dzd dzd yd MSC d

Keywomaisnf ecti ous rash, i nfectious mimicke
aut oi mmune r ash, drug eruptions, all ergic der
pitfalls, dermatol ogy.

S dzs yj or jdzjfffdiioj&:y d tsdedzOw fmr ¢, ddaWj Cydtsdedzr § d
HgOCdzsMisdS O o HjtkOsksedd, Oklstdddlzddow M
HjttdkOlsdls, o0MSkddls, S(SktjfsHsBdOY Mri!, HJOCds]

Skin rashes are among the most frequent re

across all age groups and healthcare settings
cause, many r asmhmdscdarie,usi nbrfda atind sedtny oruess elm s e a
pattern, and associated symptoms such as feve

Because of this similarity, clinicians ofte
the initial assessment [ 2].

The challenge arises from the skinbés | imite
procewketsher infectious, alel@demdcachbuvat emsnm
pat hways, | eading to over |l anpepsisn,g ncalciunliocpaa p ufl &
vesicles, and purpuric |l esions [ 3].

Il n busy <c¢clinical environment s, these si mil
particularly when rapid decisions are require

Mi sinterprietfiecg i @usomash as an infectious

Patients may be exposed to unnecessary antibi
adverse drug effects and comtircirlmbtiiang rtes itshhean

At the same ti me, -ifndielcian eutso coemcdodnions marc
or severe drug reactions may del ay appropr.i
complications to develop [6].

Severalnfeaohi ous di sor dernsd,ucierdc lewrduipnng omed i ca
infl ammatory der matoses, and vasculitic syndr
infectious rashes such asd maasi egocabhdcekieaplo®

The presence of systemic features and nonsp

di fferentiation and increases the |ikelihood
As modern medical practice becomes increas
di sease, and heightened I mmune dysreguwulfatcitom,u
rash mimickers has become mor e ccornidtiitcialn.s Ac acnl
di agnostic accuracy, reduce unnecessary ant.i.

article exploméectheo®umajcamnmseesnof rashes that
of supporting tsia¥ erc lainm@narhalrnegd ed9f]eico n

Material for this article is based on an ac
internal medi ci ne and publ i c awareness sur v
peerreviewed journal s, t ext boodk se pofd edmd rorhatga Icc

published within the past twenipgwyfgearsus Téaibso
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present with morphologic or symptomatic featu
toward conditions that are frequently misdia
Emphasis was pl aced on diisotlionggyu i sdamae g dif 2@n o :
Al t hough this is not a systematic review, thi:
synthesis and contextual i nterpretation of d
standards.

1. Mi mi cking PhenoRasala minmiDekeras ohoigye due
repertoire of I nfl ammatory responses. Eryther
result from different pathologic processes ye
enti atearitvwe from allergic, vascular, autoi mm
masquerade as infectimdscednmdornhbiolnilsi.f Memi €erad pt
presentatiminhdems .vi3iarmi lexral y, vasculitic purpu
|l i ke meni nercmatcelm @i.c mi micry reflects the
vascul ar permeabilitynedilatedt idmamsa,ge ald nainedmlu
interferons have been considered the players i
and -innofnecti ous conditions. Appreciation of th
why the diagnosti c c¢ oonnfeudsniicotni apnesr.si sts, even b

2 . Brndguced rashes mimi.Okiumgg riemfcectoincuarei s
signifi#aondretctnomus mierhiad leadr cut@megus r eaetVh ons
of hospitalized patients, and the most commor
consist of aecrultehse maantd usaprul es t hat have a ver)
|l i ke meas!| ebMoramidl Iriuboerlm adr U4 edapsi dos | bwign g
exposure and -aeemeidadresdi dheyrpeedr sTfensi ti vity react

present di ffusely and symmetrically, often a
exanthems, however, drug eruptions tend to coez¢
premst even after the resolution of systemic fi

SJS and TEN <can pr-telsreendt esniimmigl airnfye ctto oluisf €
staphyl ococcal scalded skimdsesgygaeadr pgme.ce SS9 SIChE
wi despread epi der mal necrosi s and ttiycpoincvaullsya i
sul fonamides, and NSAI Ds. Fever, mucosal i nvo
etiology to the cliniciandthhoweess, epapied mpt o

strongly poi-inndu oevéh.rglr ac edg ug

Fi xed Drug Eruptions pMiemiemki rag Kérap eod ySidmapnle
patches, which may blister, -axposercert att e« ac.
These can resemble | ocalized herpes simplex i
genitiaoln.r efdhe absence of viral prodrome and t |
suppor4 ndudedg[deilagnosi s

Aut oi mmune and I nfl ammat ory Di sor.ddamsy Ma :
autoi mmune diseases mani fest through the skir
process because of the producti on o fmecdyitaatkeidn
respoiyseemic Lupus ErMhteh emadtaos ursas(hSL&Ef) SLE i
erysipelas due to shapedyappenat dance dndtreadilyg

erysipel as, SLE rashestgpacal t hedoasot alhiaarle
|l eukocytosi s. Dermatomyositis can be disgui se
heli otrope rash and Gottron's papules. The pe
whil e iggeerderearlyt hema may Geds ¢ alblee psioralasesupiti
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by drickpp scaly papul es, making it mostly si mi
thereby be confused with varicella; this is ¢
Al l ergic and Hypersensiti HytpyerReactiitonws t§i m
cause diffuse erythema, vesicles, and pruritu
Al 1l ergi c ConAcauctte Dceornmaatcitt idser mati ti s often
the |l inear vesicular patterns pr dduauedck dbyl ea XE
The intense pruritus and typical binlfatcdri alusdic
Urticarial Mul si sommkar to erythema multifor
by annul ar wheals and centr al clearing, whi c|
mi gr ans.
Vasculitic Disorders MVans ckliintgi d nf asheouar
all enginfh@cthioommu s conditions t o di stingui sh
equently present with petechiae, purpur a,
evated infla@ammamptrymsmatr kkat strongly resemb
morrhagic cwedsdali onmas c Blmatlil s, I n particul ar
meni ngococcemiiaon se sapepcea aarl | ayb rwhpetnB M easnd pr o ¢
| mmune compl ex vasculitis, formerly known
mmetrical pal pabl e purpura predominantly o
sseminated intravascul ar infectuahskeéhahntf ée
rpura ful minans, vasculitic | esions wusually
d may foll ow medication eAXspopme&\wi ocous|ajutmatmr
h°nl ein Purpura ( HSeP)c,0nofruslegdA wiatshc unhei ntiinsg, o onx
its purpuric rash. However, HSP predominat
l' icky abdominal pai n, arthralgia, renall I Ny
oduxewgr e shock. A careful review of syst
agul opathy often redinfects odisagno il Dgtyowar d
Polyarteritis nodosa (PAN) presents with |
casionally mimicking bacteri al cellulitis ¢
stinguishing PAN from iafectnsunbf{fi asehtabolNa
tterns rarely reflect primary infection, ma
Genetic and Metabolic DiswWwWhdees| BMsmi tkegoger
ri ous genetic and metabolic disorders resul
cterialChirmfnect iaothnsspi ¢ dermatiti s may become
udati ve, appearing similar -upsimpegggoedrb
|l ergens, or stress often result i%e winfesq@trie
rmati tis. Honvwaetvietri,s autsoupailcl ydedi spl ays a char
exur al i nvol vement, and intense pruritus.
The scaling and erythema assdcd¢inkteeld i wihtt lhy b
occasionally mi mic tinea infections. The pr e
di stribution aids in the difakeresti anfentobus
Despite being i-nhitecmabvosy Kawasaki dliiskeease
rash that wusually presents with fever, I nject
of the neck and thus may ibensolniflues eaddemsvil yus
Maki ng this di stinction IS necessary beca
i mmunomodul atory therapy to prevent coronary
Environment al and Physical Fdbteseres erxdpladatuevte
der mat oses can simulate infectious | esions, e

+ > Do "0
o o — = T
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Phototoxic reactions present as sharply den

zoster or cel | eelxiptoisse.d Isti teecsc issrthsoran ysuwanf t er ul t
photosensitizing drugs.r elnhaei npsa tttheer nmoosft pshiogtnoi df
since infectious rdemascrnagdllpohadeessuch well

Erythema, blistering, and peeling due to bu
or SJS/ TEN. Thermal injury is wusually associ a
of the edges, andnmsecdy HDti @ misc mmaryo carppreea.r si mi |
due to clustered vesicles -ahd " hteakbtaptr url tr
pattaeenhighly suggestive of scabies ioWwlesd@aea i
of tshe idiuti on of bites and recurrences foll o\
infectious and enPeyohmbogatalet anto@iechsa.vi or a
|l nfecti.AWsd h&agh uncommon, psychoder mat ol ogi c

confusi on.

@ Infection {virus, bacteria, @ Allergies
fungus) @ Medicines

@ Allergy D Autoimmune diseases
Medication reaction @ Stress

@ Environmental factors (sun,
chemicals, plants)

@ | do not know

@ Sun exposure
@ | do not know

Main causes of Skin Rashes Non-Infectious skin Rashes
Whi | ei nsfellifct ed | esi ons can be made to mimioc
di stribution is often bizarre and geometric.

noomoncordant hi story fromi ssehes ypsagiicinan awndng
psychogenic causes need to be considered.
The patients may haivedwexedreéemdtsionss wihat sn

infections. Mi sdi agnosis may | ead to unnecess
recogmheednal ysis reveals sever al key finding
bet ween drug eruptions and viral exant hems,

autoi mmune conditions and eryt heinmfteatsi aunsf engit |
often share tekekteememasowi thi hnéaktious rash p

systemic sympt oms. Third, reliance on visual
Fourt h, sydti emil udicogt extug exposur e, aut oi mmu
environmentapr aviidgeggsertshe most critical di ffere
predominantly occur in emergency and primary
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der mat ol ogic expertise may be | imited. Sixth,
use, delays in immunomodul atory treatment, p a

standardi zed diagnosti c ladggiocr ittrhansniamngd s urbpsrtoa
di agnosf8F errors

Di scussi on
These findings emphasize that any rash eval

di agnostic approach. Limited skin response palf
t hat would be no | ess thdmddamg enteadu sc.atA ode teaxi
relationship of sympt oms, environment al trig
accurate differentiation.

Thus, mi sdi-aghestson$ nashes as infectious
antimicrobial t herapy but al so plays into b
resi stance. Conversely, -fafotucsr i nbfyl acmmmantiocriya n sa
vasculitic causes | eaves the patient open to
| i-tflrer eat ening systemic reactions.

Dermatol ogic education remains a key | imita
and emergency <clinician are commonly faced w
training, |l eading to reflexiwve sappwompgtsi oan sn eo
i ntegration of der mat ol ogi c al gorithms, t el
di agnostic training into health systems.

Hi st opathol ogy and | aboratory testing al so
produce neutrop-hnfectio@s!| toatdesj om®nhave spe
compl ex deposition, interfackbydbrmpsytcan avo
especially in rapidly progressive or atypical

The interplay of the immune respomdecpiadh
conditions forms the Dbiological rationale for
injury, and keratinocyte apomps®si B BsBabuondeout ¢
contextual interpretation over morphol ogy alo

Conclusi on

No-nnfectious causes of rash that mi mi ¢ inf
chall enge. This article illustrates that drug
reactions, genetic disor cgegyrcsh,ogemvicr crmomedn ttd lo ne
overlap with infectious presentations. The maj
inspection withwoaki mgeqdaltay histohyg use of di
der mat oilnoighngoowt edge of distinguishing features
associations, recurrence behaviors, and respc
accuracy. Thi s requires an i nterdnaoclcagy,i ngey
medi ci ne, and emergency medicine for the wult
patient outcome, and reducingAdopecessaciyuusae
algorithms that i ncsdrrrp druatieonmorspytsdleang yc, sdy mpt

|l ncrease dermatol ogic training thr ousgpheocuitala lsl
| mprove access to teledermatol ogycdwrageapear Ic

and | aboratory investigations when rashes pro
pattEdaosate clinictrHamdsucedgeaerrduipng odsug i ncl udi
tempor al rel ationships.
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Best way to educate people about skin healt

@ Doctors and hospitals
@ Social media

Television and radio
@ Schools and universities
@ Community programs

All antimicrobial stewardship prot-océ¢sct ishuw
uses prior-specst antntanogurrbapggea dmul t i di sci pl i na
rmat ol ogy, infectious di Peaséopr patmanol eduy,
plaining the i mportance of medSuwpmgadrotn phu bsltioc
itiatives to reduce the healthcare bur-den f
pport GAysdaxaends dinalgnostic tools in rash asse:

n 7T 0o Qo
Cc S5 X 0O 9
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COMPREHENSI VE REVI EWWO OFERONEMI| OLOGY, PATHOGE
DI AGNOSTI C ADVANCEMENPANDBEMDCPOBRATEGI ES

EAbzhapat o ORCADO 7B &M®B X, -C BRI MFH77176
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] llaul¢1r[1R (egsRBE [ tRJT

odntrsaOCRCtDo-oocrz 04)6 Plchode896%7,
sfMkzH Otefmis o j dada’ 2 dzd eajatbfi calpjals ,0 va.@os"h,s L
Erktse h,@HzCDt;GJz-OOOZQSSBB(B?JX“,andQ CtsfizH Otefmlse j dadz
dzdeo jtemdlsjls, ¢.dfihgesh&B8mainNBOiz @Qgmai |l . c
El Odzh ,R@DD:-OOQSBS%EDBH“,anq CsfkHOLhlse j ddz
dzde jtemdlsjls, c¢.vaghshguptal®hBO@ mai |l . c o
E[qthJh,@Frzmjom;: rom:m&sm g2 ctfkzHOtemlse j d
bdedo jtemdlsjls, c¢.rjfB8hi kesbkumBOas 03 @gmai l
EdBB O MIPRCHDP]-00@FBR 41 M d2 cshmkHOtemse j dad
dede jtemdlsjls, ¢.KfiP|jpawsbbaf@@deai | . com

Ed By Of
{hPMCd2 ¢
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&
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AbstBackground: Since its emergence in | ate
19) caused by Severe Acute ReGp¥)yatbay Symdan

altered gl obalThhiesalrtehv ileann dasicnasp etsa synt hesi ze
etiology, compl ex pathogenesi s, evolving diag
wi t h a f epcaunsd eomi cp onsathage me nA namd atdnwge C@WI R.w
using databases includimppsPumMae k,s. SDap ws ,r eagrac
pat hophysiology, and clinical guidelines pub
analyzed. The virus wutilizes the ACE2 recepto
(cytokine guoéomat agd Dobagnostic technP@Resoha
rapid mol ecul-assiastsad si magi Md. Treat ment has
targeted antiviralWhialned a cnuntuen omuoordtud laittoytsih@ars d
and population immunity, the focus must now st

sequel ae kAowhe aSe PweldicaZe (OHASITARS

O dzdetsls.@ydisdzj degls © Mo tsjcets fswodzjdedw o Ctsdzyj 201
(COVI®Y ', L' 90 BOY CtetsdzOo Jekmtsds Wy j s BARBL LS
Co¥)Ctstoj dzdzr 3 BB tOL tsd3 dL d3j dzd zO G dzsB Odz dzze ™ dgd Isfz «
ftoso jHjdz dzOtctcOlsdodsr 2 wsBLtste ) oM shzMe tcp A& pagu
tcjfsLdsstedd 1 [). 17" dzd ftosOdOdzdL dtcse Odzr H Odsdg
Cdzdddyd MSddz toj Stsd3j dzgn Oydw a3, ik dzd Stseo Odedzr | o .
l Jteldfipf sdz! L 2] SAGQGE A stftctsdzd € dztso j dzd v 9" L™ o 0OwW |
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Bz ddsects ko jls0O (ydlssCddsasr 2 hlsstd) d SO
lotsdzs ydsdzdetso Odzd 5 A tfls @ ten Ouc’lsfigdss® 7 [ v dzj § k2 dzv te d
odLEZOddLOYydd fm dmytsd' Lo Oddj d RR. [ judddj Mmd
Yj dzj 2Of 600 dzj deddts by tefttdfopjtinjd ez fdzr & f toj § Otendsdstye
sMlsteOw fMkjtelsdsimls! MmdedL d ZOM! B EZOCEH OteWw o O yd dzC
dzi sBrsHd B MtsMtcj Hslssydls! v dzO0 B! By M + dzH j d3
ftsmdzd Hilso dw d3d , { t fpkindshpls dz" dgs MHMP S A o ((PASC) .

KeywoQQWHKID»®, Pathogenesi s, Long COVI D, mRNA

sdzs yj o JCOoeE® O: f OlstsG § dzjAQV | HDUzts zy dedlz®, EZ4§ tcOo
f OdgH j d&3d j 2 .

COVIID® is a highly infectious respiratory
SARGo¥Y. First identified in Wuhan, China, 1in
pandemic. Unl i ke previouf€oVYoand&WMERSBSsSSCARIGt br e
demonstrated -tefUman eint arhsummasnsi on even during

period, complicating containment efforts [1].
Gl obally, the virus has infected hundreds
variants of concern (VOCs) such as Delta and
fluctuated significantly withr thaseamnwaa, ades
significantly higher transmissibility than th
on popul ation density, healthcare infrastruct
While the acute respiratory distre%si sywdl
document ed, gaps remarm sg¢ggaethi ogethectiloongf
di agnostic protocol s driifcfher anvdh 6 1mmésgecubrecregsen cr
di sparities in care. The transiti oavdIlrwan ipoann

treatment protocols [3].

The objective of this review i s-Co&,prdeviadéd i
its pathogenesis, evalwuating the shift in dia
on treat mgpmitndamd cpmanagdmenst papeat egnpd vys a
design to synthesize broad I|literature-lBegahds
format all ows for the integration of epidemio

manage meelti Hus
Randomi zed Controlled Trials (RCTs) f[é&¢ardi

Peeeviewed articles published in English b
of ficial heal th gui del tamead ;y s®)ys twemat ico nrsd Wiea ve
included: anecdot al case r enpgo)r,ip sreo@Ew n le eyersli riptir g h
(unl ess no other data exists), and studies wi

Literature was categorized into four domain
Chronic Sequel ae. Key f i-mafi emrgesn oneedr et ce xd malcrt e (

current scientific conpamdermioan atelserf 7f han obso
SARSo0¥ is an env-etopedsirpadedi RBIA virus bel
Betacoronavirus. It contains four structur al
Nucl eocapsipd oth)i.n Tle tHhe csrti ttircoapli sdne taenrdmitnhaen t|
neutralizing antibodies and vaccines [ 8].
The virus bindsCothovetrhiae ngnginztyemesi2n ( ACE2)
found in the respiratory epithelium, enterocy"
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pri meprtohei S for fusion. | mmune Dysregul ati on
storm, " an exceissfi lvaemmaetl cerayssec yeki kibritehsi s( Ille ad s
di ffuse al veol ar damage. Codagulnd p atmma:t i cEm d c
hypercoagul abl e state, | eading to microthron
di stingui sl nfg oGOMIypi cal vir al pneumonias [ 9]

The incubation peri ®ld4 advaeeyrsa)g.e sCI5i mdiacyasl (prraens
as: Asymptomatic/ Mild (81%): Fever, cough, f a

Moderate (14%): Pneumonia with (i4%)., Sawng
infiltrates (>50%) . Critical: Respi Malt ecy !l dnr

Testi PCCR RTemains the gold st ardaasredd. oHdwevege
comparable to PCR wiAmtfagasenemlTesturngro®Ragi di ME
specific but |l ess sensiRaidveo,| oWseesfouHu gfhom mM@a&s s
typically sghoavwss "ogoraccund es"r a(l G&Q)stwii bRUADpSen i p
classification system standardi9zedviohe ememdr {

Nirmatrelvir/ritonavir (Paxlovid) and Remde
given early (within 5 days of symptom onset).
significantly reduce mortélinpwibntpati ¢dbsilte

cases with systemic infl ammatmodnr.evidingritc olagmua ra
standard to prevent thromboembolism [12].

Maj or vaccine platfor ms-BiimmdNITedd: mwRNAT -wnagcC.i
protein to elicit immune response. Viral Vectc
materi al . Protein Subumpi ot € iNoWadcvcai enjet s Choanvtea i ne
effective in preventing severe disease and de.

i mmunity and variants [ 13].

The pathogenels9i shiagfhl C@WisB em dctuséease rat he
respiratory one [ 16]

The wide distribution of ACE?2 receptors e

mani festations observed. The evolution of wvar
i mmunity, necessitating updated vaccine boost

Early pandemic management relied on hydroxy
been proven ineffective. Current guidelines al

for hypoxic patients,-bmaeki nogvdearc ti me utmpahl oafn eecvd
[ 15] .
The focus has shifted to Long COVID (PASC),

Symptoms include "brain fog," fatigue, and dy
approach involving rehabil it ataroen,p hcyasridciioal nosg y
screen for thrombotic sequelae and fibrotic |

This review is |Iimited by the rapidly evol\
of vaccines against the most recent vartiearnt s
prognosis data (>5 years) is currently unavai

Pasiar becovirus vaccines: Developing vaccine
to prevent fubogeCPYhbDe mi osnar ker s: l denti fyi.
di agnose anAdnttirvaicrkalPArS& s i st ance: Moni toring foc
l i ke Paxlovid [18].

COVIHD® has evol ved from an acute gl obal e
chall enge. 17 While the et i alnadgeydsdaomt depraitnhgo gem ¢
binding and i mbhthe dysuvuegeclati omes t o rmuti st e.
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field is the rapid development of mMRNA vaccin
forward, clinical focus must prioritize the

managemenac uotfe psoesqgquel ae (Loepg |- COFMDhut demi 6 m gl
systems [19].
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ANTI MI CROBI AL RESI STANCE I N | NDI A: EXTEN"

EJot hiMaamgQRCI D:-00 y®ID 7 X, Osh State Unive
Osh, KyDggtsnhamal9@gmail . com
EAbzhapat o ORCADO /B &MU®B X, -C BRI MGB77176
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veusfBYRIJuuv? s 1Tt JuorRIffRrRST LIV 3] 101 OLOUO]
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ErytlsdeOmiz , [ Qe 2 ctsizu Otemise j dade’ 2 [z dzd o

G. [h, s'"Bestimis®uzm 19 @y mail . com

EdBY Of Ocs9,0 ORCI-DQ 7B HMUB X, CcBERENIB7LS6
[PMCd2 ctsmMkzHOtemise j dedz" 2 Lk dzd eajatbfi chlpjals ,0 vaa.@ofshh,s L
Efl Ztozc 0o j dz ([T YHPY csfflzu Otemlse j dzder 2 kzdzdo j tofyd k
EzZzOWOdO APy dR? ctshmkzuOtimise jdzde 2 kzdzdo jtemdls ]k

Abst.ABMBt represents a public health chall en
antibiotics transmission through the food chali
poll ution. Likewise I ndia bearfs ca nltaryg ea dsdhi anrge
il l ness and deTahihs carutsiedl éoyprAd\Ri.des a review o0
analyzes antibiotic misuserelatpdoplranamidski v
|l egal ianyd fproalmewor ks and explores existing p
assessment emphasi zes t-Becthheral feofff ourntisf,i ewi te
approach.

O dzdzs s @B Yydosfhls! ¢ foslsdos®dCtesrdy &5 o] ff O
Mjte! jLdezs fHtosBdzj Bz BN jMise j dedesets L HcOo tstsn toOdg,
dMfcd LcoOddjd OdlsdedslsdCtse, §jtejHOyj?2 ddfjSy
Cjebddise Odedigjdzdg B3 BEwE Y O h j2 MjH' . ¢ dzOdzsc d yco
M BJ L dzOydlsj dz' dalz s H S dzs gdz¥ j S yd2, 9" L 9 Odzdz
BICtestte Oded L BOBY, ylsts fkh jflse jdedets ko jdzdydo O] ks
ofj 3 dBhlgHMsODzjsts HOdzddzv] df 5 OdeOdzd L dtolz§ sw L
OdlsdedclsdSOBd & &*Hj2 d ydoslkd 5, wfdf’ o0slsmw
ftosHESCIr, BYyjddeoOsilsmMw ftOQotsor j d tsddlsdyd MSdJ
fSHABHT € (oW ddkoSkdsS) dSHepiksiphssdh cH | dg g O
d BiNMiChotOd d' f kffddd?2 o ©OBEOS §BHARSHO ¢[ H

Keywoarndtsi:mi cr obli adanteishisataincceo-vnes usteanmubt g a

s dzs Yj o' jkfifisdsRoy@:o sfpls: ¢ HteslsdotsddCtosBde i f toj
OdzZsdedslsdSéseo, &kzd sdtejLdMmisjdalsdzr | BIStetststed Odad L

Antimicrobi al resi stance occurs when microl
evolve strategies that render antimicrobi al m
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a particularly severe issue with AMR attribut
|l oad, easy access, t-aniamali bf at ncsg eahdnssinwe
pol | Furomer more AMR endangers not the control
surgical procedures cancer treat mefntusn c hneecokneadt
could undo decades of progress, in India.
Extent and St at iMaoritcasl iotfy AaviRd ihi slenadsiea Bur d e
-Gl obally India ranks among the countries w
that there are approxi mately 300,000 direct f
-Neonat al sepsis due to bacteria is estimat
primari |l yl iimi tred oamwier onment s.

-Shoul d the pattern persist AMR could be re:
by 2R&9i.stance Trends i n Key Pathogens

PATHOGEN RESISTANCE PATTERN IN INDIA

E. coli Highly ESBL producing (>70%); increasing resistance to carbapel
Klebsiella pneumoniae Carbapenem resistance >50%

Acinetobacter baumannii Resistance to carbapenem is >90%

Salmonella typhi >95% fluoroquinolone resistance

Methicillin-resistant 40-65% prevalence in tertiary hospitals

Staphylococcus aure(SIRSA)

The occurrence, in hospitals is Tesetsiemateesd stt
|l evel s are significantly gmeatmer nathamst angde
i mproper wusage and i nadeeeuatse iamfde cAtbiuocsre .noaf n aAg

Human Heal thodira BHaoker among the consumers o
sour cesvgahceeunt er availabil Empi wi thbutp@ct®rdwmbi
anti bAwmtiilwisot hg pPpoes wi irlaid c oimpfl eecttei ocnssytL aek of
di agnosti §Repewasdshdpcate that over 70% of o
prescriptions and their uslkaseasd f@Heanésyd luys i inm@a
generation cephal osporins, ;Adaroronmpli eméoniesg
antimicrobial s;Howai d athisp wi o dpr pmd i ent | oads
organisms ocqQurs more readily

This results in the-reapisd aséel ecgiaomnsmns, mal
MDRO.hi s is the point at which automation boos

AMR Through Food amd itbhet Fcods€ArtninbHoootd chsi
wi del y PtoiullDtazierdy /g u mic pldi tvuerset o c k

These frequently serrEnweocouoagiGngwidhspasaopi e
which is al so r efNemrhed atpe ud. 9 cprpap lpylsaexi s

This method favors bacteria that're resist a

FoeBlbrne Transmi.§hieomePablhwayvshrough which

humans i nclude: ConsumpG@dmtnamifnatuedernoddk ean dr
Vegetables wgHemeéeldi wgtdodf waawrani mal product s

Il n I ndia resistant bacteria such, as Sal mon
in food sampl es. PoDliuvuersa pbltbhbeaBhsi andmemhnh

in drinking water can arise from sources, [
phar maceut i;Amail malndwasdtre  ;¢iossepdi taasl neafnfurueent s r ea

These form environment al "hot spowotra"gi hatt ede
Phil osophi cal Soci ety. Commenced during the i
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Acts of Prevention, Legal FDbamgwonankd, Cas e
1940Controls the productionlandoduscsédi ISethieadm |
restricting the sal e ;Efnfamtciebmemtti « owmitti mawets @dro

Regul ati on 0fCo%id lme chisl et hldl anti bi oti cs t ha-
carbapenemgemerdatti hbinr dRepmhuaPrricessgiomr ii mtsi o Re cwormdg u |
mai ntenance ;bhy mphadma@aoimpl $ ance beFEawd eS off e twe
Standards AcCoQEBESBAy, theO0OPpresencEherferamnse dates
but there is not enougMesasuveis!| lUndee take nen N
ev.dllas i onal Acti on- AFMRAN pod sAeMR e(sNAP Nati onal A
or -2MAT prol on2g02d9 twhizh25was synchronized w
wareness anEnhrmadcen sitgamsdiirvei | | ance
3. Reduce inciiQemicmi od timd ew $RRrooonmo taen tri ensi ecarr
novation
| CMR Antimicrobial ResistanMdeniSuonveileé¢ainstea
across t@fef eos n aQyiiodneasl pdoaltiaci es, for treat men

State Action .Mubbhspl( SAPCARESs have adopted
tackl e: Prebnfepti®nbdoadi Welteai nany Anti bi ot

Prevention StrategAretsi nfioccrr oAMRI i Bt Radi ashi |
anti bi ot i;0D eepsrceaslcartiibdimt gt hieo-dauptepsnttiibmeot i ¢ pol i ci ¢

Prevention and Ckand oh;ySgikee nldnkf eessiitoanl ;sur ve
| sol ati on of the MDR cases

Food and AgricuPtohebintemveht aomnd/édi eti carg
prescripti olnmpernofvoerdc efpbdonmii hggi rgeanti bi otic res¢

Publ i c Awar eneGampaidg rEed ucmttiloen r.Bt s ooatageses:s
medi cAsianrule, education of farmers and phar

Finally, devise an expression foneipeei fiide
Obstacles and Prospective Strategies The AMR |
and environmAhthbuglket wobkust policy structures
poor enforcement and insufficient diagnostics
exacerbates the proliferation of rebastantegr
heal t h, ve,t eagmiacyl tcmrre and environment al ma t
invol ve expanding | aboratory capabilities, ma
anti bAmttiimiscr obi al resistance represents a coc
worsening in India. The widespread presence o0
antibiotic use and environmentaénedntaimi oatrr e
treat ment s. Whi | e I ndné& palsi ciympiheameunt ed, | efgf
community engagement and coll aborati on, acros
AMR and safeguard future healthcare results.
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ftoj ddlzh jMmlse jdzdes 0, 9% tcOfmlseo stetsds dzOIstedw R dztsted H O
1 tod Missdzd v d dz0  d dzd Hiczce dj tcOL toj h Yy dzdz" | f dzOL 3tsL
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ImMjets Brdzs fteso jHjdes 4 MjOdmMO [t} M L SMistC
1 dzj d@3gj dzlstse Ctetso d .
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l sidz bjls! j 65 H)Qddagjo? (@ . 8 B8dtcj mdY daj o tetsdz
tsls d3d ud dz’ OCIsdoe dzr j§ fsfrilsCd Hodyj ded 2 ) dzj o7 n
Hodyjded?2, fMmddyidedj or tcOy j dzdesisd BEzdz BOtcdz" = ff tc
L BsydsdzOd dzsets tssC dzd € O.

) sidzj yYjlsoV tols s dsL O Ojdfi) ded2j7 . oSy d s j &z dets ¢ s
ftosdL o tsdz! dats 2 Ho dG Olsj dz' dzts? OCIsdo desfis d, o tsffls C
WikdCydd, ZHdzd dzj dzdj otej d3j dzd Y BSHHJjty OdedWw L tedlsy
ModHjlsjd Mlsakjl 8 fMlsOB dd L OfygE Y j fodi® ds s H d dzO ek
feslsdotso My Odzdls j dz' dzgscs o jlsj dzO s jwOf g .

ltoso J H | O] tfAAfdef My d3j Isd dzff toj H dzd L 15 dzts dzts d3: 675 e
fjtejnisHsd dO [ jHtesd 12 &c/ Mkls §jestOd ds I &

ddzsdBOCIjted Odzt dgOY s teOf W : YyjWisted O¢ fiyts d,

Hd Ocd dzsisJtotse Odzdzts 2  ff dzj o s dzd ) .

) tsksdoso My Odzdlsj dz' dzO% d Md B lsskOlsdyj S Ow I
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WOCktstetse, tjftsHEZCIdJo dsets OdOBdjL 0 d {§tihdjt
LOBGd pOedOd dhmdzjHse Odzd™ oCdzt YyObls toj stetsy
661 fOyYdjdsCO idiso dets dets ol des . 271l tsyj dzl d
ditf sdz! L tso OcdzWif gRI§ Ot DERB@ 2@ Is j Mistsds; Hdzw o o d
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INTRODUCTION AND CLINICAL SIGNIFICANCE
OF A STANDARDIZED ULTRASOUND EXAMINATION PROTOCOL
FOR LOCALLY ADVANCED CERVICAL CANCER
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